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Abstract of JP1 00401 96 
PROBLEM TO BE SOLVED: To simplify the 
configuration of a network device at a remote 
place. SOLUTION: Configuration scripts 12 
stored in a memory subsystem 6 each contains 
instructions for structuring configuration files 22 
and bootptab files 32 of network devices 26 of 
respective types. A processor subsystem 4 
executes the instructions to construct a 
configuration file 22 suitably uploaded to a 
network device 26 and a bootptab file 32 suitably 
for discriminating the network device 26. A 
request for environment setting which is inputted 
from the network device 26 through a user 
interface 9 is processed by the processor 
subsystem 4, the network device 26 is 
discriminated by using the constructed bootptab 
file 32. and the configuration file 22 is uploaded 
to this network device 26. 
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CDNNECr "Pa SLOT 2" 



CONNECT "Pa SLOT 3" 



CONNECT "Pa SLOT 3" 



lATTRIBUTES 
ICON RDLFTER.ICO 
NETENTITY "Compaq Router" 
DESCRIPTION "Modular and Fast" 
CONNECT "Pa SLOT 1" "Ethernet" "X.25" 
"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
(rab'-^-f h : • r3> 

y-d'ifei^cc^^n^ ^ ^"01^1 t'-^rh-^ 

[0027] fcr!:;h-7.y:/-:7r Jl/gf5> 3 6 a ti. ^ 

>{x±x^^:f)V ' v^Ofct^dc^ ^nSMO^A 30 

ITM^P "router.brrp" 
LOCATE "Slot 1" 20 40 
LOCATE "Port 1" 50 90 70 X20 
OVERLAY "Ethernet" 'TLAN.BMP" 

[0 0 29] ^-(--^^-J h J ^'/T'tD^ 7 h7-:57 . 

tr-;; h-7-^:/3 6{i. ffi«2 0. 4 0(D ROUTE 40 

[0030] l^>hV';;:7'--P^^^---t2^i/3>38 

Uyf^v h • X^-:; h icggur :3.-1fCca7n$ tl^ ^ 
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"Frame Relay" 
"Frame Relay" 
"Frame Relay" 
"Frame Relay" 
3->-l<U-i^3> 1995^) 

^m^-r^ti^-iy^^ •7fl-hgp^36b-l'-36 

:7T-r>'U3 6c-l--3 6c-X^$t?o ^^t^v iS^ 

f'-ztibr'^r h-7 >:7*±r^$nSo 
[00 2 8] b h -7 >^3 6 h -7 

• :7 7-r>H'3 6 a, KSaS 6 b - 1 i 3 6 b - 
2. • t'^'^VX •:7r-r ;t'36c-l 



• r3-;i<U-'>3 > 1995^) 
x>f*-< r- •3v>K--fe^V3>38a-l-38 

[0 0 3 1 ] K3n/c:3>:7 Y+'^U-i^3> • -fe 
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=r:*u-^'3> . -7 V y'comktmm^nxi.^^'i'^x 

^U-i/3> • v-yr^±ccffig5nrt^S2-:?cDf">'^'-Y 

V ^ . X7^^ j7 1 4«-e- 

';r7>:&^SL/. cn6 2o(Df=>'>V::<rBlcD«^^3ft3 
3 > • V y'{c{^M^ 

1 8 tC^gTHTS. t 1 oo^^ y hy-^ ' f 

3> • K 1 Bkt^<D^ ^y'co^^ y hy-iP ' T-'^U 

-i>3> • ■b^i>'3>4 0(cAori>'S^^*|ltf'r 51 
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• xf^-f ^ 1 4. KStlfcr3>7'-^4^^U-i^ 
3> • -fe^^i^a >4 OCCAorC^S^^CDjimcj^^gL 

r, ^y by-'!pmmmf)m':>At}^^f^mi^^ti^mm 

SO'-eOD^- -y h • f'^^-YJ^^^Or •;^:7'D- K 

10 :^ ' y r jv^^m^^x . ^(D^y by-p • fji'{:^(D 
c 0 0 3 4 ] '^x^cms^mmux. ^^ejcD^r* 
' y 7 ^ )\^^m^Lx^<o^y V y-^ • 'r>'^wxo^g 

^$ns-<* fccor^ftt^ C(D:?5-ffiti::^x>;;r^4 2 

20 >7 -^^^jx U— i^3> . u/-;H O^Wi n d o ws 9 

yVy ^-i-.t'^h. ^y hy-^ • "f^^ 

^'j: 5 -<< ^tJCCjg^ L /cT >r 3 > ^riMJ? b r^sid-r s . 
[0 03 5 ] eifif^^ Xr-^y 7'4 4Cc5fejior, ^ h 
7-^ • r3>7 Y^^U-^>3> . •;;-;H Otin>:7 
-^+*^U-e^3> • v4^i>^(DGU I 1 0 0 07# 
M> ^^^L. C(DGU I 1 0 0;&i^>';. H^-^' • y- 
i?;^-;-;^ 1 o 2a^y^7'>'^VX • -^-O Kr:? 1 0 4^m 
M-f^o ^y hy--^ ' y — p:^^—:^! 0 2ifC^i,^ 

>'WX • •i7-r> K-^ 1 0 4{i. ^ y h 7-^ - 

1 0 2±^iearif s^a^^-r h y-^j? 

• f^^'-^YJ^^^r^r^Tj^-rSo i^i.^x:^v^yy'4 6(tCM 

^'3> • ;^^U7> 1 2-N^^KCc?»i@$nr*50. ^ 

;o f^^-i:^ • +'^u— >3> . y-jui Oi!)i:^.y 

• ^^-r^' • 'i;^^ K-i? 1 0 4rttcEab. 4^yhy-i^ 
' y'j^^:^ • r3>7 ^ u-i^3> • ^-^H 0(cJ: 

M-^^^O^-^^J^sxy— - ;t/-:$?, I S DNi? W'^'CDWA 
>t*:=L-:$r . i^;<f-A, X. 2 5 ^ 7•r/^*^ h5^j^ 
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X?:St:r'5 I S DN^?'<:7'(DWAN?:^0. Ts'r vV'A 

^j^^y^^ ^lyv A ¥:xU-^'a> • 1 0«n> 

:7 Y +*:*U-i/3> • v^v^-r-CDGU I 1 0 OOP- K 

[0 03 6] Xf'->':7-50CCii;?^. ^';^h7-^^S« 10 

. ^21^ - • 1 0 8^c»;;^ hsnrci 

• ij<3?> ' >''^'— 1 1 OtCft7nStlt:i^5:3V> F • 
-r-Sxb. h C'-i^ • ^-i^X--^-;:^ 1 0 2li. -ec 

-i^^ilS^S^'^ -^^ hv-i' • v-^:^^-::^ 1 0 2Jitc 

0 2Cc:gl£t'rt,i'5>v.;;:7"^y^»; • '^':/iy:^'7^J^Q^ 
1 0 2±CC^Bg^nTC>S;^*:; h ^7-^ • =3 

sn-r^K^, p^b'A-^ • ->X'f A 1 occwr^-^' 

So 

t^:, rjSiii-t-Fj. r^ljj^-Fj. ry-^;^-^- 40 

saafl'Wj . '&xf ^c(Df'>'^v;<^TELNETJ 

So Wm^^- K • nv^F^J:^. ^ h7-^@JM# 
7 h r)-^ • 7-i7x^-^ 1 0 2tc^7j^Stiri> 

yp>'^'•r•-^ * =i-7>Fii. ^m^20>''JU^ 
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IS 

:^ti^>';^ F7-^ • 7-^x-i-;^i ostcsea^tir 

s^^^j . rx>f--< r''<S^*^J . riPTFu;^ 
. Ro^ f I pxr Fuxg^j -c*o. ctihkt 

1 rxo^V -J FCC-^t>-ltSo 
[0 03 8] F53:. iitRSn/c^-:; 

■rSo a^/aJ^SS:3'7>FtS. iMtR3ti;^c3B^^S 

^i!^-rS;<J\ feU<5SStRSn/c4^-:; F7-i5' • f^^'^V 

^U-i^3 > • dZ-TTPi/^f'^ hi-rSo f'>'W 
XBfJ^:3V>F«. iMlRL/c:^^:; • f'^^V;:^* 

U-i^3> • :3'^> F^CiO, 4^-;^ F»7-^^a«lJ 1 
1 o<D:3>:7 3 > • v r 

riv>F(is h7-^ • f^^^'-T:^ • n > U 
-^'3> . ^;/->iH 0 7!pe>^- v h 7-^ • ^J^^:^2 6 

[0 039 ] ^-i; Vy-^ * yj^^-cDTT^^iJffl-CIf S 
av>F«. fb o o t p t a bgilj . 
boot plf-^^-fJ . Ct^^ ;^ j:-y;l'b cot p1f— 
>'^'J ^-r4^-:/;^TFTP•t^->^^'J , ^ 
TF TP-y-— >'>*J , SO^' f"^- 'V F 7-47 . r ^r'-f t'f* 

• p^ft^j r*So cn6<D3v> FtsT^r. ^ 

V 7— . T)^A:^ • r3 > :7 :x U — 3 > • 
;H 0<!:4^ h 7-15' • r^^-/ :=^2 6 r^CCiJWS^S^^ 
SttfRO^^tcM-rSo M^i*b < b o o t p 

t a bea:3V> Fic^or. v Y V- '?mmM\t^X 
mr^c^^$n/cb o o t p t a b7T ^;U3 2^:^^T 
SCi^^r^So ^4^-yjb/-r >f ^x-^;Ub o 0 t 
p-tf-/\' . F{3:. y h 7-:J7 . . n> 

>^-r+'^U-^'3> • 0*^b 0 0 t p■t^->^^^ 

gp^, b o o t p^ '^'•fe-v^^rb o 0 t p/TFTP"7 

(Omi'^^UWt i>o b o o t P1^-^^'<^:0T-Y^^-7'J^ 
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-:/;^TFTP•tf->'^' • Kt^. :^ h 7- . 

P-y-->'>\ W-^. TFTP^ 'y-l2->^*b 0 o t p/T 

(f t" ^» tB:tjcr)* 5 -y- ^' i L/ r lijf^ L -r I ^ 5 3 > t- :x 

^ . i^^r-A2(3Dttf^^$«fflIT-5»« a«OC. h7'- 
^7 • r ^r-^ trf-r * P:5^*^nv> Hi. ^''^ h7- 10 

mm^^^^Lfc:^ y h7-i^ • f">'^Vxracc4c5C:f€) 

[0040] ^-OK*? - y:::-:x'-cr)TW:*^3V> F 

^i^ + <DGU I 10 0(D?fm«:^jE-r^/c2?)CD— fflCDrz 

':K ' r3V> F5J. 7-i7;^^^;^ i 0 2. SO^'T^^'^VX 
• '^^> F-^ 1 04*^TK^Sc Sfatc. 

F(i. ^ Fv-i' • f=>'^'>rx • a-T^i^ F:v-;u 1 
Qi)^h<D I PT FU;^Si:>'=i'7> F:7t'<^1/=S:S3RL-C 

i.i'S**-;' F^-tt? • f'^AV^z 6<D';x F*ffi:t^-r^o 

C 0 0 4 1 ] r?'7> F • ^'^> • 1 1 0 cn^: 
m^^^cttfCj^r>X':f)\^^o:^ • y^^- 1 0 8?&:'6*JJ 3o 

?&^'C#'So :3'v>F • :t<5?> • ^'^'-l 1 OTlpeHtfr^f 
^r3v>F{i, H^-:/. ^-yvF. 

iS^-F. ^Sb-t-F. ^ F 7-;5? • 'r>^^V;^. 7- 

[0 04 2 ] J^r'-^T/S 2'-^ii^. ^^"^F7-^^S^ 
;&«;^7^';; 0t?3MtRUitav> F^II?T-r^o m 

F7-^^ii^;0M^gtc*sjrtsnTi^^eEi¥ 

m^^MhX^^tikt. ^-^^ F»7-^*S^tin-7>F • 
6<D'JX F?:«^L. ^M^^t-y'>'r^^ 

(D-^yy' ' yr ^jumiR-r^ct^^v^^. 

. :3>7 ^ U-i^3> • v-;; 0 6Ji. 



!t#ga^ 10-40196 
20 

F • ^-fT'CDLANl 1 4(fcm^Lfcmi<Dmm^ 
mm^^ly^i-y:^-:^ (PCI) :^uy m2<D^ 
-V-^^y F • ^^y'<DLAN 1 1 dt^m^LtcmZCDP 
C I 7 F. 7 U-A • »; U- • 37^7*cr)WAN 1 1 
8^M^U/c^3CDPC I F. RZ^m3<D>(-^ 

:^y h ' 4?-r7'<DLANl 2 0 iCjig-^L/c 1 OCD-Y — 9* 

F • ^-F^w-r^o 

CO 04 3] iKC^r^7"-:^7'5 4k:ii^. 4^':'F7-^ 
HfS^^i. Fc^-ii? . 7-i':^^->^ 1 0 2^^^ 
StlTli-S^ry F "7— i7 . 3>7 >f ^^':x U — i^a > - v 
1 0 ecD^H^tf ^-<*?&^^^'3&^?:4yJ»r-r^o 

:^>-^ F7-i7gg|^;&5^ f,r;-./7 . n>:7^^-:xb 

tf. MatJ;^7"':;7'5 e^ii^, ^cc^^y hr;-i;^m 
^«so<D=i-7> F^iiff-r-<t^^i^^*^**iJ»ff 

•C:^cCC:r:ntf, F7-i5'l?S^ti:^f'^;':/58r:^':^ 
F7-^-3>:7-f =¥"aU-2^3> • y—jV^^u-X 

[0 04 4 ] ;^r'->^7'5 4CC:teliT. ^y hV-'^mm 

;^ 1 0 2tc*7jfit>rp- F^nro^^^acDv-;.:?-, 

.^7*5 2-e r:t-:7'> • y r^)V\ r3V> F 

':/iriX^>fc'7yy'X$i'z>X:^Ty':fb 2X^y F 7- 
^ • 7-:5?;^^-xfcp- FStiTC^S^-^*;; cDCi-i* 
jaiS«;^T'->-7*5 9 (S4)-sii 
^^y \^y-^'^m^\t^^y hy-^ • 7-^?;=;^- 

0 2F*3iCS^$nrCi'Svu»7'Ojg^*tf ^T&^i'^ 
;5^f)J»r-r^o F7-^^Wa^7:»^-^-^7*?:,tIllU 
/cCC^i^Wrn^*, :^ry:fbS (MS) ffcm^o vt^ 
bu^^^. ^y vy-^mmmt^^y hy-^ ' y-^ 

— ;^ 1 0 2tC^?nS4arCi^^--:^ F7 — • :3>7 
:^^^U-i/a> • v-^-;^! 0 6 <DifISI^3i»f-rntf . 

CO 0 4 5 ] 7*6 o^cfci^-r. *'vF7-^l?a 

• ^7-r7'' 7>r>F»^i 0 4tc^3nr 

Ci^-r^<>r;< • ^7^7'^ 1 -:3jMS?L. ilJ;^ L 5? 7'(D 
•r/^'-^x* 1 F7-^ • y-^:^^-:^l 0 2Cc 
^Tj^^nri^^v-y 7'i 0 G(,cmu-r^ctf)^x^^. 

7'6 r^.'A' W'X • ^ ^ 7' • > F »i7 1 

0 4tca^?nrii^>5?^7*c7:>7'>'^'-i^:7,;&^. 9^/7 

• 7-^;^-^-X 1 0 2tcair^3tiri.iS^^ F 7-^^ 

• n>7 U-i^a> • V-v7'l 0 6(Ciijtjnt"5/c 

'C:3>«:iMiRL. r F^->:5^- T> F • FP':'7*J (Oy' 



21 



10 



20 



jxU-^^sV • v-y:/l 0 6cD±tCg<o mti. 

t /C ^ S V JbCDff lr<0{4g^ ;J< ^ > 5^ ^ > >^ 1^ r ^ 

• iU-^J? 12 2. m^Z-oo^v hr?-^ • 
x>r-^ BP^-r— t^^-:/ h • ^^:/CDLAN 1 2 

[0046] ^jVV-^ •:3>:7^+'^ • 
v^:; :/l 0 6 titans n/c;^-^ h ^-i^ • 7^>'^VXSD^' 

^^rLU-'>3> • ;=^^'J:7*h 1 2 -NCD^ltv-r-S 1 o 

. x.^^ ^ 1 4tS>:+jJ;-r^r3>:7 ^ u-i^g > 
• V :/F 1 2-NcD/lltt-fe^i/a>3 4tcA-p-Cli 

>7 • ^ ^^'^ U-^'a > • -7 vy' 1 0 6 (ciiftnsti 
fc^-^ -J V 7-^ * 1 2 20«iati. r3>/>--^ 

i> (Compaq) 'Jl-'^S'V&^a 
[0 04 7 ] hO-^ • "T^^^:^ 1 2 2SO'x>f* 
T^-f 1 2 4«f: 1 2 6 tS^^^S^cD is ^ t?* o r 4> h 
C'-i; • n^r? U-S^a> • 1 0 6±tcie 

. y ^'n.b-f>3> • -7 ^/^! 0 6^C^^;^ •:; h 

2. 1 2 4. SC/l 2 6?:fi6<D^':; h-^-^ • 7=>'^VX 

1 2 2CD. y U-A . y U- • t$?^7'(DWAN 1 1 *40 
CONNECT "ETHERNETO" "Ethernet" 
CONNECT "ETOERNETl" "Ethernet" 

CONNECT "SERIALO" "X.25" "Frame Relay" "PPP' "HDLC" 
CONNECT "SERIALl" "X.25" "Frame Relay" "PPP' "HDLC" 

[0 0 5 0 ] ^ U-5>3> • ';:7'hOr3 

m^t^o H^ci$L<#^tf. ccD7='yW:^ti4o<7:)g^ 
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* 8. -^-^^^y h • ^'r:7*<7)LAN 1 24. RU^—^ 
^yh' ^^y'OLAN 1 2 6 --(DS^^i^Sf-T i 

1 2 2*>r— h • ^-Y:7'CDLAN1 24fCg.^t- 
SCi^r^Bf-rtlli. ;^-r"yy6 8--ii^. ^^;^h9- 

-oXayj^y^^OJl-^ 1 2 Zt^-V^y h • 
:7'CDLAN 1 2 4<DP^*JfS^^:&«t. ^CC^T^^y^ 

[0 04 8 ] ^Cir::^7"':rr''7 O-^ii^. -^-j^tZ-xf^ 
Y ^ 1 4mili3n/cSif^;5ii*3n'S*>(D'C*^7&^<if 5 

— >3> • -Try -r^l 0 6±iCSeS5n. ;^7^*:^r'*7 4tC 
^fUr. ^ h 7-;^ • :3>7 ^ U-i^3> • V 

':;7*i oe^mitcmm^ti^. Fijx.«. 0 1 o^c^-rj: 

^CC. ^>y^•y iJ??±iS;l/-5?(DPC I H ;&^CCD 

tf^ h • ^>Cy*<DLAN 1 2 B-vOOS 

gl^c. PC l::^uv h2^^yu-A • • ^-(y'cD 
WAN I I B^ommc^ -eurPC I >;n h4;^iW 
-if^^^ h • ^^:7'CDLAN1 2 4--cDg,^tcmi^6n 

6r^iM^n€.o 

[0 04 9] T^^vy'l O^CM-:>T. V - Xf^-/ ^ 

3nrc>^'r>''<-<;^(D:=i>:7^+'^u-->3> • 

1 2 - NCDJl&-fe^S^3>3 4(DrtStcS-:yiirtf 
^n^o C i s c o 2 5 1 4;l'-^cDn>7 ^ 



30 



1 9 9 5^) 

h2-:><0^-^^^y V • •^>^-V\XA-'^^^y V • ^-{7* 

0. -:&2 0(Di>tjT;U • ^t:- ht^. X. 2 5. 7U- 
A- PPP. S^'HDLCx>r--^ r-^^CD^ 
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CO 05 n 06^r#^br. Ctih2r><Df'J^^y^lSL 

cc, g;^7c<Df'>'^'>r;^*;^ct3:x>r■^r'-f (Oa>:7 
5 4r, SiK5feCD'r/^V;^^/c«x>7^-/ tCgi^TU 

-e■cD•r^^VX/x>7^^ f*^{3:gfi|::f;#g-C*-5<!: 

SlCMglLrx-f--^ :7"7 2 iC^-S, 
[0 05 2] ;^r'-;.>^l 5 4^H5<b. g^TciS^^fe 

o-^^ii^■cg^7ccDS.=gs-/>^?7:c-x;o^i§^R^n. m 

> • ^>-;H 0?:i5^^-^ hy-^S? • a>:7 Y+'^u-s^3 

r ^ Cc^tJJ^ pjftg^cg^,=g| ^ > ^ ^ - 1 o L T^i^c 

ii^^^iS-r^. •^CD'r>'^'>rxS/c^ix>r* ^ r-^ODg 
;^-r 6 r'>^^VX 1 2 2cDfcdi)(ciMjW$ 

:7'7 2^C^i>-^<7s7'-jV'\ 6 

[0 0 5 3 ] Xt'^:':7'6 66CteCir7='>'^VX^/c^ix> 
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r^T-ju - i^y vtf^\=r^^ T.'rvv'l 8 05 ) tcfc 
i^r. =i>7^+'^u-i^3> . //-^ Kl 87&5jgj^a:^ 

U-V3> • Xi7»;7> 1 2-N*^6^^3Si^aS-fe^ 
10 i>3>4 O^t^l^U. -eurXf-^^'S O-vii*. ;^7V 
K3n/cn>7 Y^'jL U-i^3 > • -fe^^i^s >4 0<Di^ 
:c^7;l/ (xaffl) • X^y7> • nv> KgP»4 0 art 
cc#^nrc^Si^x:^'7;^ • x^ 'jT'h • r?-:?^ K^rH 

C[)MP4tC*fT^>[Pl:S*i3>7-/ =^^iU-i^3> ■ 7T-r 

Lrc>^r3>7 -/^'^x U-^^3> • x>7>;7'h(D^-r K 
20 ^X^Ur^h • Yt^. C i s c o 2 5 1 4)V-^ 

p) ossjnfBjtcK-r^jg^. ^<DJi^-^(fcmi^^^^^ 

[0 05 4] XT--;' 7*8 2 -^iitPch. n>7Y^^U- 

>y ^d^^^x U-5^3> • K 1 8;0i^n6CDg;^$n 
Cisco2514 U T ;b • h 1 i)^WA 

40 Ki 8ts^#ai4Acotfirgi0jbri^^xi^ 'j7*h • a 

I PT KUXS2/-7X^. I PX* h7-^#-^. ^ 

h^:7 u-A - V iy-m(rcmmr^^^^^'?^^(D 

)i^(D7'-^o>d^mmmmi' (hp%. dlc i > . 
^>-h^cmt^^mmmiy-h (bp^. cir) tmm 

tSfHu- h (EP%. E I R) . RaEEm(DUmiin{^^m 
50 fon^C <f:iC?S-5o 
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CO 0 5 5 ] r2>>r ^+'j,u-i/3> . io^ K 1 S\t. 
Fa. n>:7 y^^U-i^a> • K 1 8«— iiCDGU 

-SSa^i^^f^^ffl^S-r-S^. M<bb-C. IPTFUXCDG 
U I 2 0 Od^aStC^Stirc^^o t7 F 

2 0 8*Jf i/"C-e©*tSMaccfet:f^;xcDGu I ccii 

#i^>2 1 0^J¥L/"C---;b::^^S5RL. #i?>2 1 

[0 0 5 6 ] 7s^-j':/BA^C^\^^XWim^^^-- FCC*f 
{tPs^ y :/8 2CC*5C^T^S^ISS(D^±tC&^f^>^^'>r X 

-v-a^ • :7t H';U2 OOiiHiCl^Stl^o it:''gCCjS 
-ijjV ' zi>r7-/^^':3.U-t^a>-:7r-r;L'2 O^v-^-^: 30 

^:^-^u-i/3> • -7-^:7' 1 0 eJiCc^^T'Sci^^'C 

^^X^v h':7-^'SSi*^^Compaq;l/'-^CDPC I 

xp h UCocirA;'3U/cl PtKu;^:ro=v;;^^cd 40 

^^;<)^^^tlTCi€»o h»7-i^ • P>:7 ^^U'- 
mA,x^o:>'f^^^:^i)^W^^^^X^^ct^mr)\^ 
- ycD<fc 0 ^cSia 1 2 8 ?:$i5o 
[0 0 5 7 ] U-tj)V ' zi>y ^ ^^\y-->B> ' y r 
2 0 <D=»lg?&^-tM<J: < ^7 ^ti^mmWLM<DiM 

9 6 (^4>^ii^. ^CiCidl^^X^^y h'y-^mm^ 

:;i.^crvy'tL-Y-r^iy^^'>iy'^¥mt^. r-jy'^a- 50 
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Ki-^>Ci?:iStRL/ciS^. Xf* •:7*9 7 ^ii^r^»ll 
i7 . 7^yxV>^2 6tCT '^'^'P- K34l^, ^tUSr-^^Dn 
-r;:^2 6--<7)T -.^r^'P- K^cPSUr&i. ^wOs^ti^-X 

\.^x^mwcS!mmi^^^j vy-^ • 7=^^v;^2 6-^eiM 

[0 0 5 8 ] P-:^^^ • P>:7 W — i^3> • y y 

7 =^'jL u->'3:> • 0t3:lE«:. ^(Of^^^T. 

^Wth bootptabr^r^f JU^r^^T^o boo 
t p t a b 7t Jl/fci. rJ^r? U-i^3> • T 

-^^m^\ufcii^wmw^%^\i^x. L^f:>\^mmxh 

1 •ocDf^v^•-/>^^cBS■r'2>b o o t p t a b T -Y^U 

X, Ri^'^tDT'^'^V :^tcr -y^P- FT^#P>7 
^u-i^s^ • 7T'r;L';0^*>^o 110. 3^u^Si2k: 
SIUrT^c<l;P3PO<l»?3T^cfc^tc. bootpta 

[0 0 5 9 ] S4tcM'5<t. >^-5^-:':7'9 7tC:foCit:p> 
^ :¥^^^-5^3> • r7T -^^iK^r 7'P- F^^Tb 
;^cf^. ^^ U' F7-i5^tS^>0S;^7^':/:7'9 6r 

-^CDrJ>:7 ^^^•^U-v'a^ • r Jb^T ^^''P- F 
\jU\.^t^%\^^cm^\t. CCD«0:S(JXf'->'7'9 8^ii 
h7-i?eJl^^i*'^ h • P>:7 -^^'^ 

U-i^3> • 0 6±CD 1 OCD7=^>'NV>^<D-ecDfg 

f^cDisi^i§:5£:<^yiBT ^ txfcm^. c (oyjmitt^^T- -J y 9 

2^m^. m^^tifcf^-^^ :^^cr>\,^X^<D'ik<Dm^%Wt 

' zii^y ^ u-f>'3> • -7-^7*1 0 6k:A-:? 
Xi^^mmmm^^cD 1 ocDr>'^V:^cD±r^s^>'^^> 

[OO6O109CC. Ill OacDComp a q;L^-^ 1 
2 2limr V ^ y' V-:^ ' V'7vy'22 0^m 
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>f >5?:7x-X;^i^. C om p a q^b-^ 1 2 2^5ga*^ 
¥^ U-i^3> ' Xi? ';:7*h 1 2 - NcDt'-y 

u-->3> • :7T-YJl/2 0^c^StiriiS1t^*mt.^ 
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NETENTTTY "Compaq Router" 
DESCRIPnON "Modular and Fast" 
CONNECT "PCI SLOT 1" "Ethernet 



CONNECT "PCI SLOT 2" 



CONNECT "Pa SLOT 3" 



CONNECT "PCI SLOT 4" 



"X.25" 
"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
"Ettiemet" "X.25" 
"PPP" "ISDN" 
Ethernet" 



'Frame Relay" 



"Frame Relay" 



"Frame Relay" 



'Frame Relay" 



CONNECT "Ethernet Port 
bootpid 103 

subdeviceid U "TtiunderLan board" "Ethernet" 
subdeviceid 12 "W-Adapter" "X.25" *2 "Frame Relay" 
*2 "PPP" *2 

Subdeviceid 13 "Basic Rate ISDN Board" "ISDN" 



muMo:>mm(tCi^'r^J:^(fC. bootptab>'T^ 

[0 0 6 7] ;^f'*:/:/2 6 0-vii^^ 
rii'2>f^>'W;^iC— gct'-S b o o t p t abVy^M^ 
^-Si©^. ip-i^. -eob ootptab>'T >rJU;&^Wr 
^bootpid i^&U ocDb ootptab:7T ^Jl^ 30 

C»'5f^>'^'-<:^Sf*^— ScT^ bootptab:77 >r;UK: 
*flS*r'5:3>:7 U-'>3> • :7T>r;KZ)s ub d 
e V i c e i dgp»f^TgJSiJSti^5'>'W:^gftC-gS:T 

> • ^;/-;H 0ti;^r'*y:7'2 6 O^^JC^-C. bootp 

ftm^Mm-r^. ^©b o o t pjsstct^, -ist-r-sb 

o o p t ab:7T>f>'UF*gtcfBig$nrc^^n>:7 ^=t^ju 
C^-So ;^r'^':7*2 6 Stcfet^r. -^(Dh o o t pJCtSCC 

Otc^ttriiaU. ^CD^ h 7-^ • rv'W;^ • n> 

:7 ^ u-^' a > • 1 0 f)\ "eommmmmn 



u-i^3> • :7T-/;^(D>'T-rJ^«^r^^r(r^-5^TFT 

g*^n/cr3>:7^4^^U-ty3> • y r ^ )\^i^tii-t 

^4^'^u-^>3> • -^-^n 0^ci:-9re3^$n;tn> 
y ^^^u-i^B> ' y-r-^Ji^ffC-^ttiXi.^^iSmm 

socfctir. ccD:^raii*§T-r^;^f'->^'7'2 5 8tcM 

0. ^S^^^^g^Urt.i-57^^^VX7&^-gc•r'Sb o o 
i p i ahyy >(JV^B'^Xi.>rj:(rfn\t. C(D:^mt:^ 
v-yy'zi o^M^. ^ctfC^i^^x^v hy-^ ' t'j'^ 
• n>:7 u-V3> • 1 0tin>:7 

U-S/3> . '7:^iy^(DGU I I 0 0 (D— gBk::^--* 
y^'- U>f ■r^^[< :7*T :7*^^f=>''?-r XGU 1 3 00^ 
^■r^o SI 2^CS:^7^>'^''<XGU I 3 0 0;^>57n3n 

I 3 0 o^t^. i^i^a:S^SARori^-5,SJl*s^co:^ 

h 9-^ • f'>'^W:^3 0 2^^T1 -^<DT>r:3>75^^ 
[0 06 9] ;:^7-'y'7'2 7 2-\jit^<!:, 
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h 9-^ ' 9-i';^-<-x (f^^illfi) 1 0 2±.(fC KP 
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C0 0 70 ] >^r-^-7'27 2tC^0. ^LX:^^yy'2 

1 1 2cDJ:^tc. mc^y hr;-^ • ^ 
L/t:i^-5)7^>^^V;^3 0 2 4^>->' h 7-^ • :3>^ -r^'^ 

-C^^Ci^^Orc^^o LiJ^UU^^^. bo 
o t p t a brtCD'T^'^V^^SO 2CDlBa!<i:n>-7 ^^'a 
U'-i^3> • :7 T JK3D43W:A-o'CCi€)r^>V;^ 1 1 2 

:7 ^ ^^•:x U-i^3> • *>-JH 0^icn6 2o;:>i[i]--(D 

f'>' ;^ -e 5) c <!: ^ isna-c # c 
[0 0 7 1 ] Mtc;:^7^-^r^2 7 8^il^^. ^•>h'7-d? 

oo t p t ab:7T>/;l'«:-S^Sii^o cn62ocD— 
r^o cn6 2 0CD-a7l)i^t6-e**nti, :^y^:,y'2B 

File: 2514. DEV 
rATTRIBUTES 
ICON RDLTTER-ICO 
^ETE^fTTTY "Cisco 251411" 
DESCRIPnON "Cisco IQS" 
CONNECT "ETHERNETO" "Ethernet" 
CONNECT "ET>€RNEri" 
CONNECT "SERIAia' 
CONNECT "SERIALl" 
iGUIDED-CONFIC 

use 2514vars.use 
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* 3 > • T ^ ;U*$t^Ci3i-</c:;7^-C'r^^' >r 3 0 2 ^ 

1 1 2cDJ:^^^cga??c:>■r>'^'-<;^^?:-Sc^■t±€>:^cesf). ;^ 
h • fi^ATs • n>:7 Y U-v'a^ • 

10 rc^n^i, ;Xtcb o o t p t a b:7r 

*]SitS:S^S^u-ci^^f">'W;^3 0 2(cjpfurjgffi 
CO 0 7 2 ] W±o<±^k:, ;^ h9-i^ • 

[0 0 7 3} 



"Ethernet" 

"X.25" "Frame Relay" "PPP" "HDLC" 
"X.25" "Frame Relay" "PPP" "HDLC" 



frame 

askstrinq routemame "What do you want to name this 
router?" mini en 2 max! en 20 

savefilename Sroutemame "-confq" 
addconfiq "hostname " $ route rname 
frame 

radio confiqip "Do you want to configure IP on this 
router?" "Yes" "No" 

if Sconfiqip = 'Yes" then 
frame 
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radio routeprot "What IP routing 
protocol cto you want to use?" 
"RIP" "ICKP" 

addconfiq "! " 

addconfiq "! IP routing protocol to 

use" 

addconfiq "!" 

addconfiq "router " Srouteprot 

endif 
frame 

radio confiqipx "Do you want to configure IPX on 
this router?" "Yes" "No" 

if Sconfiqipix = "Yes" then 
addconfiq 

addconfiq "! Enable IPX routinq" 
addconfiq "!" 
addconfiq "ipx routinq" 
addconfiq "!" 
frame 

radio yesno "Do you want password 
protect confiquration mode?" 
"Yes" "No" 

if JYesno = "Yes" then 

askpass enablepassword 

"Enter password for 

confiquration mode" mini en 5 max! en 20 

addconfiq "!" 
addconf i q "enabl e 

password" Spassword 

addconfiq "!" 

endif 

endif 
frame 
addconfiq 

addconfiq "no ip domain-lookup" 
addconfiq "!" 
;ETHERNEro 
frame 

assign portname "Etherneta' 
use 2514eth.use 
;ETHERNET1 
frame 

assign portname "Ethernet!" 
use 2514eth.use 
.SERIALO 
frame 

assign portname "SERIALO" 
use 2514wan.use 
;SERIAL1 
frame 
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assign portname "SERIALl" 
use 2514wan.use 
; BITMAP 

bitmap 2514.i3mp 



locate 


"ETHERNETO" 


56 


69 


87 


79 


locate 


"ETHERNETl" 


no 


69 


141 


79 


locate 


"SERIALO" 


250 


64 


302 


82 


locate 


"SERIALl" 


326 


64 


377 


82 



:BITW-MENU 

; Ethernet 

menu "Some thing" 

menuitem "Pick me" 

define string 80 

askstrinq string "Enter something" 
addconfig "you entered" Sstrinq 

menuend 
;SerialO 

menu "No items available yet" 

; PROMPTS 

"Passvrord;" 

"-More-" 

File: 2514vars.use 

# variables to use with the Cisco 2514 config scripts 



(2514*.*) 

define configip 3 
define configipx 3 
define routeprot 4 
define password 30 
define enablepassword 30 
define ipaddress 15 
define ipmask 15 
define ipxaddress 20 
define ipxencap 15 
define Ipsz SO 
define portname 10 
define yesno 3 

define frconnector 10 

define frdici 3 

define frcir 4 

define freir 4 

define frportspeed 4 

define pppmtu 5 

define pppauth 4 

define pppcompress 10 

define ppplapb 3 

define ppptacacs 3 

define pppconnector 5 

define route rname 30 
File: 2514eth.use 



assign Ipsz "Do you want to configure" Sportname 
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"■?'* 

radio yesno Slpsz "Yes" "fto" 
if SYesno = "Yes" then 

addconfiq "!" SSportname "confiquration 

commands" 

addconfiq "! " 

addconfiq "interface" Jportname 
addconfiq "!" 
if Sconfiqip = "Yes" then 
frame 

qetip ipaddress ipmask 
askip ipaddress ipmask "Enter IP network 
that interface is pluqqed 
into" 

addconfiq "!" 

addconfiq "! IP related carmands" 
addconfiq "!" 

addconfiq "ip address" Sipaddress " " 

$i pmask 

addconfiq "!" 

assiqnip Sipaddress Si pmask 

endif 

if Sconfiqipx = "Yes" then 
frame 

qetipx ipxaddress 

askstrinq ipxaddress "Enter IPX network 
number for this interface" 
hex max! en 8 

frame 

radio ipxencap "What type of IPX 
ethernet encapsulation should be 
used?" "ARPA" "Novell-Ether" "SAP" "SNAP" 
addconfiq "!" 

addconfiq "IPX related commands" 
addconfiq 

addconfiq "ipx network" Sipxaddress 
addconfiq "ipx encap" Sipxencap 
addconfiq "!" 
assiqnipx Sipxaddress 

endif 
endif 
File: 2514wan.u5e 

assign Ipsz "Do you want to configure" Sport name 

'"?" 

radio yesno Slpsz "Yes" "No" 
if Syesno = "Yes" then 
addconfiq "!" 

addconfiq "!" Sportname "configuration 

commands" 

addconfiq "interface" Sportname 
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addconfiq "! " 

if Sconfiqip = "Yes" then 

frame 

assiqn Tpsz "Enter IP address for " SPortname 
as kip ipaddress ipmask Slpsz 
addconfiq "!" 

addconfiq "! ip related commands" 
addconfiq "!" 

addconfiq "ip address" Sipaddress" "Sipmask 

endif 

if Sconfiqipx = "Yes" then 
frame 

assiqn ipsz "Enter IPX network number for" 

Sportname 

askstrinq ipxaddress Slpsz hex maxlen 3 
addconfiq "f" 

addconfiq "! IPX related commands" 
addconfiq "!" 

addconfiq "novel 1 address" Sipxaddress 
addconfiq "!" 

endif 

if Jconnected = "Frame Relay" then 
frame 

assiqn Ipsz "Would you like to confiqure Frame 

Relay for" 
SPortname "?" 

assiqn yesno "Yes" 

radio yesno Jlpsz "Yes" "No" 

if Syesno - "Yes" then 
addconfiq "!" 

radio yesno Slpsz "Yes" "No" 
if Syesno = "Yes" then 
addconfiq "!" 

addconfiq "! Set Encapsulation to 

Frame Relay" 

addconfiq "encapsulation frame-relay" 
# radio frconnector "What connector 

type are you usinq?" "RS-232" "V.35" 

askstrinq frdlci "What is your local 

DLCI" MIN 16 M^X 996 

# set DLCI command 

assiqn Ipsz "What is " Sportname 
"Physical Port Line Speed (Kbps)" 

askstrinq frportspeed Slpsz MIN 1.2 

mx 2048 

# set port speed command 

assiqn Ipsz "What is the Committed 
Information Rate (CIR) 
for "Sportname "?" 

askstrinq frcir Slpsz MIN 1.2 M^X 
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2048 

# set CIR command 

assign Ipsz "What is the Excess 
Information Rate (EIR) for * 
SPortname "?" 

askstrinq freir Slpsz MIN 1.2 ^V\X 

2048 

# formula goes here 

# set EIR command 

radio yesno "Do you want to use 
compression ?" 'Yes" "Nk>" 

# if goes here 

# set compression comnand 
MOTHER PARAMETERS to set (some under advanced button) 
#frportspeed 

#frcir 

#f rier 

#f rremname 

#f rconnrtr 

#f rcompress 

#f rnettype 

#f rmaxf rame 

#f rconqmonper 

#f rmeasint 

#fr1it 

#f rpvt 

#frfsef 

#fret 

#frcet 

#frc1ockinq 

#fremulate 

#f remulate 

#fr1inestate 

^ap 

display "<more frame relay questions 
would normally fonow>" 
endif 

else 

if Sconnected = "PPP" then 
frame 

assign Ipsz "Would you like to configure 
PPP for "Sportname 

assign yesno "Yes" 

radio yesno Slpsz "Yes" "No" 

if SYesno = "Yes" then 

# Set defaults 

assign ppmtu "1500" 
assign pppauth "CHAP" 
assign pppcompress "Stacker" 
assign ppplapb "No" 
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assign ppptacacs "No" 
addconfiq "!" 

addconfiq "! Set Encapsulation to 

PPP" 

addconfiq "encapsulation ppp" 
# radio pppconnector "V*at connector type 

are you using "RS-232" 
'V. 35" 

frame 

radio pppauth "Vtfiat authentication 
protocol are you using ?" 
"PAP" "CHAP" "Off" 

if Spppauth o "Off" then 
addconfiq 

addconfiq "! PPP Authorization 

rel ated 
commands" 

addconfiq "!" 
addconfiq "no ppp 

authentication" 

endif 

endif 
frame 

radio pppcompress "What compression method 

are you using?" 

"Predictor" "Stacker" "Off"/ 

if Jpppcompress o "Off" then 
addconfiq "!" 

addconf "I PPP Compression related 

commands" 

addconfiq "!" 

addconfiq "ppp compress 

Spppcompress 

else 

if Spppcompress = "Off" then 
addconfiq "!" 

asdconfiq "{ PPP Compression 

related comnands" 

addconfiq "!" 

addconfiq "no ppp compression" 

endif 

Gndi f 
frame 

radio ppplapb "Use LAPB with PPP for 
reliable link?" "Yes" 
"No" 

if Sppplapb = "Yes" then 
addconfiq 

addconfiq "! PPP U\PB with PPP for 
reliable link related corrmands" 
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addconfiq "!" 

addconfiq "ppp reliable-link" 

else 

addconfiq "!" 

addconfiq "'. PPP LAPB with PPP for 

reliable link 
related comnands" 

addconfiq "!" 

addconfiq "no ppp reliable-link" 

endif 
frame 

radio ppptacacs "Use TACAC5 to verify PPP 
authentication?" 
'Yes" "No" 

if Sppptacacs = "Yes" then 
addconfiq 

addconfiq "! Use TACACS to verify 

PPP authentication" 

addconfiq "ppp use-tacacs" 

else 

addconfiq 

addconfiq "\ Use TACACS to verify 

PPP authentication 

addconfiq "!" 

addconfiq "no ppp use-tacacs" 

endif 

frame 

assign Ipsz "What is the Maximum 
Transmission Unit for " 
SPortname "?" 

askstrinq pppmtu Slpsz MIN 64 IW< 

4096 

addconfiq 

addconfiq " I Set Maximum 

Transmission unitit" 

addconfiq "mtu " Spppmtu 
addconfiq "ip mtu " Spppmtu 

endif 

else 

display Sportname " is connected to a 
Sconnected " network" 

display "appropriate guided configuration 
commands would appear here" 
endif 

endif 

(:3h:*-5^ h • I3>v^•;; if • =i>t*:x-^?- * rJ-^J^U-v'H^ 1995^) 
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1. Title of Invention 

CONFIGURATION MANAGER FOR NETWORK DEVICES AND 
METHOD FOR PROVIDING CONFIGURATION INFORMATION THERETO 



2. C 1 a i m s 

1. For a computer system having a processor 
subsystem and a memory subsystem coupled by a system bus 
for bi-directional exchanges therebetween, a 
configuration manager for configuring a network device 
remotely coupled thereto, comprising: 

a configuration script stored in said memory 
subsystem, said configuration script containing a series 
of executable instructions for constructing a 
configuration file and a bootptab file for a first 
specified type of network device; 

a first software module, executable by said 
processor subsystem, for constructing a configuration 
file suitable for upload to a network device of said 
first specified type and a bootptab file suitable for 
identifying said network device, said first software 
module constructing said configuration file and said 
bootptab file by executing said series of instructions 
contained in said configuration script; 

a second software module, executable by said 
processor subsystem, for processing a configuration 
request issued by said network device by identifying said 
network device using said constructed bootptab file and 
configuring said network device by uploading said 
constructed configuration file thereto. 
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2. A configuration manager for configuring a 
network device r-eiaotely coupled tnereto according to 
claim 1 and wherein said configuration script further 
comprises: 

a first section containing a series of configuration 
commands which generate requests for information; 

wherein information received by said software module 
in response to said requests for information is used to 
construct said configuration file and said bootptab file. 

3, A configuration manager for configuring a 
network device remotely coupled thereto according to 
claim 2 and wherein said configuration script further 
comprises: 

a second section containing a set of connection 
rules for connecting said first specified type of network 
device to at least one other specified type of network 
device • 

"4. A configuration manager for configuring a 
network device remotely coupled thereto according to 
claim 3 and wherein, said second section of said 
configuration script further comprises: 

a first portion which uniquely identifies said 
network device; and 

a second portion which identifies devices 
installed in said network device, 

5. A configuration manager for configuring a 
network device remotely coupled thereto according to 
claim 4 and wherein said first section of said 
configuration script further comprises: 

a first portion corresponding to each of said at 
least one other specified type of network device 
specified in said connection rules contained in said 
second section of said configuration script; 
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said first portion containing a subset of said 
series of configuration commands which are executed only 
if said network device for which said configuration file 
is being constructed is connected to a network device of 
said other specified type of network device. 

6. A computer- implemented method for configuring 
a remotely located network device, comprising the steps 
of: 

providing a configuration script containing a series 
of executable instructions for constructing a 
configuration file for a first specified type of network 
devices- 
constructing a configuration file by executing said 
series of instructions contained in said configuration 
script; 

detecting a request for configuration issued by a 
network device; 

determining if said configuration file corresponds 
to said network device issuing said request for 
configuration ; 

if said configuration file corresponds to said 
network device, issuing a reply which identifies said 
configuration file to said network device; and 

issuing said configuration file to said network 
device in response to a request for configuration file 
which identifies said configuration file. 



7. A computer-implemented method for configuring 
a remotely located network device according to claim 6 
wherein the step of providing a configuration script 
containing a series of executable instructions further 
comprises the step of providing a configuration script 
which includes a first section containing a series of 
configuration commands. 
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8. A computer-implemented method for configuring 
a remotely network device according to claim 7 and 
further comprising the steps of: 

generating requests for information by executing 
said series of configuration commands contained in said 
first section of said configuration script; and 

constructing said configuration file using 
information received in response to said requests for 
information. 

9. A computer-implemented method for configuring 
a remotely located network device according to claim 8 
and further comprising the steps of: 

constructing a bootptab file which contains a unique 
identifier and said configuration file for said network 
device . 

10. A computer- implemented method for configuring 
a remotely network device according to claim 9 wherein 
the step of determining if said configuration file 
corresponds to said network device issuing said request 
for configuration further comprises the steps of: 

determining if said network device issuing said 
request for configuration has an identification code 
which matches an identification code contained in said 
bootptab file; and 

determining if devices installed in said network 
device issuing said request for configuration matches 
installed devices identified in said bootptab file. 
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11 • A computer-implemented method for configuring 
a remotely located network device according to claim 10 
wherein the step of providing a configuration script 
containing a series of executable instructions further 
comprises the step of providing a configuration script 
which includes a second section containing a set of 
connection rules for connecting said first specified type 
of network device to at least one other specified type of 
network device. 

12. A computer-implemented method for configuring 
a remotely located network device according to claim 11 
wherein the step of providing a configuration script 
containing a series of executable instructions further 
comprises the step of: 

providing a configuration script which includes, 
within said second section, a first portion corresponding 
to each of said at least one other specified type of 
network device specified in said connection rules 
contained in said second section of said configuration 
script; 

each said first portion containing a subset of said 
series of configuration commands. 

13- A computer-implemented method for configuring 
a remotely located network device according to claim 12 
and further comprising the step of : 

executing said subset of said series of 
configuration commands contained in each said first 
portion only if said network device for which said 
configuration file is being constructed is connected to 
a network device of said other specified type of network 
device* 
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3. Detailed Description of Invention 

CROSS REFERENCE TO RELATED APPLICATION 
This application is related to co-pending U.S. 
patent application Serial No. oa/Ci&3^^i£Ll (Atty- Docket 
No. CMPQ-0985), filed on even date herewith, entitled 
METHOD AND APPARATUS FOR GUIDED CONFIGURATION OF 
UNCONFIGURED NETWORK AND INTERNETWORK DEVICES" , assigned 
to the Assignee of the present application and hereby 
incorporated by reference as if reproduced in its 
entirety- 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This application generally relates to computer 
networks and internetworks and, more particularly, to a 
configuration manager which, from a central location, 
provides configuration information to remote devices 
included in a computer network or internetwork. 

Descrip tiion of Related Art 

Generally speaking, a network is a collection of 
user devices, generally classified as data terminal 
equipment (or "DTE"), interconnected for bi-directional 
exchanges of information. For example, visual displays, 
computer systems and office workstations are all 
electronic devices classified as DTEs. A local area 
network (or "LAN") is an interconnection of plural 
computer systems distributed around a single site. A 
wide area network (or "WAN") is an interconnection of 
plural computer systems located at different sites. 
Traditionally, computer systems have used modems to 
connect to a WAN via the public switched telephone 
network (or "PSTN") or public switched data network (or 
"PSDN"). In recent years, WANs which utilize integrated 



10-40196 



services digital networks (or "ISDNs"), which enable data 
to be transmitted without modems, to interconnect 
computer systems have become more common. Finally, an 
internetwork is a collection of networks interconnected 
by a WAK. 

Devices are initially unconfigured when delivered by 
the factory. Configuration is a process during which the 
hardware and software of an unconfigured device is 
organized and interconnected so that the configured 
device will be able to perform the tasks desired thereof. 
As is well appreciated in the art, the wide variety of 
devices which may be installed on a network, as well as 
the variety of networks which may be connected to form an 
internetwork, makes the configuration of networks and 
internetworks a difficult task which requires highly 
detailed technical knowledge of the various networks, the 
protocols used to link with the various networks and the 
devices to be installed thereon- Thus, configuration of 
network devices is often one of the most daunting tasks 
facing a network administrator, particularly for those in 
charge of small and medium size networks have between 100 
and 1,000 nodes. While such networks are relatively 
complex, their administrators often have only minimal 
training in internetworking administration and may be 
unfamiliar with routing technology and/or WAN technology* 

For example, data link protocols are used to control 
access to networks. A LAN typically uses the logical 
link control (or "LLC") subclass of the high-level data 
link control (or "HDLC") protocol as its data link 
protocol. However, an X,25-type packet-switching WAN 
uses link access procedure, balanced (or "LAPB*')# a 
protocol based on HDLC, as its data link protocol. The 
data 1 Ink protocol for an ISDN-type WAN , on the other 
hand, may either be a connection-orientated protocol 
known as frame switching or a connectionless protocol 
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known as frame relay. 

Even when configuration information is available, 
further complications problems arise when transporting 
the configuration information to a network device. For 
example, in order to communicate with a remotely located 
network device, a network administrator needs to know 
where to send the information. However, that knowledge 
typically resides in the configuration information for 
the network device. Thus, the network administrator is 
constrained as to what information may be delivered to 
the network device until after the device is configured 
but, until the device is configured, much of the 
configuration information is undeliverable . ivhile 
techniques for transporting information to an 
unconfigured device using a limited amount of 
configuration information exist, inconsistencies in such 
information often complicate the task of transferring 
information using such techniques. 

Thus, it can be readily seen from the foregoing that 
it would be desirable to simplify the task of configuring 
a remotely located network device. It is, therefore, the 
object of this invention to provide a configuration 
manager and an associated method of configuring a remote 
network device from a central location. 

SUMMARY OF THE INVENTION 

In one embodiment, the present invention is of a 
configuration manager for configuring a network device 
remotely coupled thereto. The configuration manager 
includes a configuration script stored in a ' laemory 
subsystem of a computer system and first and second 
software modules respectively executable by a processor 
subsystem of the computer system. The configuration 
script contains a series of executable instructions for 
constructing a configuration file and a bootptab file for 
a first specified type of network device. By executing 
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the instructions contained in the configuration script, 
the first software module may construct a configuration 
file suitable for upload to a network device and a 
bootptab file suitable for identifying the network 
device. Configuration requests issued by the network 
device are processed by the second software module by 
identifying the requesting network device using the 
constructed bootptab file and configuring the requesting 
network device by uploading the constructed configuration 
file thereto. 

In one aspect of this embodiment of the invention, 
the configuration script includes a first section which 
contains a series of configuration comitiands which 
generate requests for information such that information 
received by the first software module in response to the 
requests for information is used to construct the 
configuration and bootptab files. In another aspect of 
this embodiment of the invention, the configuration 
script includes a second section which contains a set of 
connection rules for connecting the first specified type 
of network device to at least one other specified type of 
network device . 

In a related aspect thereof, the second section of 
the configuration script includes a first portion which 
uniquely identifies the network device and a second 
portion which identifies devices installed in the network 
device. In another related aspect thereof^ the first 
section of the configuration script includes a first 
portion which corresponds to each of the at least one 
other specified type of network device specified in the 
connection rules contained in the second section of the 
configuration script. Each such portion contains a 
subset of the series of configuration commands contained 
in the first section of the configuration script and each 
such subset of configuration commands are executed only 
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if the network device for which the configuration file is 
being constructed is connected to a network device of the 
other specified type of network device* 

In another embodiment, the present invention is of 
a computer-implemented method for configuring a remotely 
located network device. A request for configuration 
issued by a network device is detected. If a previously 
constructed configuration file corresponds to the network 
device issuing the request for configuration, a reply 
which identifies the configuration file is transmitted to 
the network device. The configuration file is then 
transmitted to the network device in response to a 
request for the identified configuration file. The 
configuration file is constructed using a configuration 
script containing a series of executable instructions for 
constructing a configuration file for a first specified 
type of network device is provided. The configuration 
file is then constructed by executing the series of 
instructions contained in the configuration script. In 
one aspect thereof, the configuration script includes a 
first section containing a series of configuration 
commands. Requests for information are issued by- 
executing the series of configuration commands contained 
in the first section of the configuration script and 
information received in response to the requests for 
information is used to construct the configuration file. 
The information may also be used to construct a bootptab 
file which, in addition to the configuration file, 
contains a unique identifier for the network device. 
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In another aspect of this embodiment of the 
invention, a determination of whether the configuration 
file corresponds to the network device issuing the 
request for configuration is accomplished by determining 
if the network device issuing the request for 
configuration has an identification code which matches an 
identification code contained in the bootptab file and 
determining if devices installed in the network device 
issuing the request for configuration match the installed 
devices identified in the bootptab file. 

In yet another aspect of this embodiment of the 
invention, the provided configuration script may also 
include a second section containing a set of connection 
rules for connecting the first specified type of network 
device to at least one other specified type of network 
device. Within the second section, a first portion 
corresponding to each of the at least one other specified 
type of network device specified in the connection rules 
contained in the second section of the configuration 
script may also be provided. Each first portion contains 
a subset of the series of configuration commands which 
are executed only if the network device for which the 
configuration file is being constructed is connected to 
a network device of the other specified type of network 
device. 

DETAILED DESCRIPTION OF EMBODIMENTS 
Referring first to FIG. lA, a computer system 2 
suitable for installing a network device configuration 
tool thereon may now be seen. The computer system 2 is 
comprised of a processor subsystem 4, for example, a type 
P6 Pentium processor manufactured by Intel Corporation of 
Santa Clara, California, coupled to a memory subsystem 6, 
for example, a hard drive or other auxiliary memory 
device capable of storing large amounts of data 
infrequently used by the processor subsystem 4, by a 
system bus 8, preferably, a 32-bit wide peripheral 



(42) 10-40196 



connection interface (or "PCI") bus. Also coupled to the 
system bus 8 is a user interface 9. Commonly, the user 
interface is comprised of three peripheral devices— a 
video display, a keyboard and a pointing device. 

Referring now to FIG. IB, a network device 
configuration tool 10 constructed in accordance with the 
teachings of the present invention will now be described 
in greater detail. The network device configuration tool 
10 is graphical user interface (or "GUI") based software 
launchable from a suitable platform installed on the 
computer system 2. For example, windows 95 and Windows 
NT 3.51, both manufactured by Microsoft of Redmond, WA, 
are suitable platforms from which the network device 
configuration tool 10 may be launched. 

In its broadest sense, the network device 
configuration tool 10 provides a GUI in which the so- 
called "drag and drop" process is used to construct a 
network configuration map comprised of a series of 
interconnected network devices and/or network entities, 
for example, a LAN, WAN or other network, from a 
combination of user inputs, network configuration maps, 
configuration scripts and local configuration files. 

In constructing the network configuration map, a 
series of local configuration files are constructed for 
the network devices and appended to the n^etwork 
configuration map. The local configuration files contain 
information, for example, internet protocol (or "IP") 
address, default gateway, router name and simplified 
network management protocol (or "SNMP") community 
strings, necessary for the network device, for example, 
a router, to properly communicate on the network. 
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For each network device for which a local 
configuration file has been constructed, the network 
device configuration tool 10 may also construct a network 
device configuration file suitable for export to the 
network device itself. In this manner, remote 

configuration of network devices is enabled. 

As shown in FIG. IB, the network device 
configuration tool 10 may be representatively illustrated 
as being comprised of two software modules, map editor 14 
and configuration guide is, both of which are executable 
by the processor subsystem 4, which retrieve data and 
programming instructions from various locations within 
the memory subsystem 8 of the computer system 2 on which 
the network device configuration tool 10 is installed. 

The data and programming instruction are stored in 
the memory subsystem 6 as a series of files which may be 
selectively accessed by the map editor 14 and/or the 
configuration guide 18, Files which are accessible to 
the map editor 14 and/or the configuration guide 18 are 
configuration scripts 12, map files 16, local 
configuration files 20 and network configuration files 
22. The configuration scripts 12 identify the types of 
network devices and network entities which may be placed 
on the network configuration map and interconnected with 
other network entities and network devices. The 
configuration scripts 12 also identify the network 
devices which are configurable by the network device 
configuration tool 10 and contain information necessary 
to construct configuration files for those network 
devices. If a particular network device does not have a 
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configuration script, a configuration file cannot be 
constructed by the network device configuration tool 10. 
The map files 16 contain a series of network 
configuration maps, each comprised of a series of 
interconnected network devices and network entities, 
constructed using the network device configuration tool 
10. The local configuration files 20 contain information 
which, if uploaded to the corresponding network device 
26, would enable configuration of that device. If local 
configuration files 20 are constructed for the network 
devices illustrated on the network configuration inap(s) 
16 produced using the network device configuration tool 
10, such local configuration files 20 are associated with 
the corresponding network device such that they may be 
directly accessed from the network configuration maps 16. 

The network configuration files 2 2 are similar in 
content to the local configuration files 20 except that 
the files have been formatted for upload to a network 
device 26 coupled to the configuration tool in a manner 
to be more fully described below. Broadly speaking, a 
local configuration file 20 is modified for upload to the 
corresponding network device 26 by formatting the local 
file into the appropriate IP address for the Jiarget 
network device 26. Finally, the network device 
configuration tool 10 includes a reverse parser 24 
coupled to the local configuration files 20 and the 
network configuration files 22. The reverse parser 24 is 
used to construct a local configuration file 20 from a 
network configuration file 22 downloaded to the network 
configuration tool 10 by the network device 26. 
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It is contemplated that the network device 
configuration tool 10 would be installed in the computer 
system 2 operated by a network administrator and that 
plural network devices 2 6 and other network entities, 
only one of which is shown in FIG- IB for ease of 
illustration, would be coupled to the network device 
configuration tool 10. Utilizing the network device 
configuration tool lO, the network administrator may 
build a representative network configuration map for the 
network. The network administrator may then configure 
remotely located network devices by uploading 
configuration files constructed during the process of 
building the network configuration map to the devices. 
Thus, by using the network configuration tool, the 
network administrator can, from a central location, 
design a suitable configuration network and then 
configure any number of remotely located devices included 
in the network. 

The network device configuration tool 10 is coupled 
to the network device 26 by an asynchronous interface 28 
and a boot protocol (or "bootp" ) /trivial file transfer 
protocol (or mtftp") manager 30. Under the control of an 
asynchronous manager (not shown), a software process 
within the processor subsystem 4, the asynchronous 
interface 28 is used to exchange configuration 
information, for example, a network configuration file 
20, by either an in-band transfer via in-band connection 
29a, for example, via telnet, or by an out-of-band 
transfer via out-of-band connection 29b, for example, via 
modem. Additionally, the bootp/TFTP manager 30, another 
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software process within the processor subsystem 4, 
controls the exchange of bootp and TFTP messages between 
the network device configuration tool 10 and the network 
device 26. Generally, a bootp exchange is used to 
transfer raw address and other basic information so that 
a TFTP exchange may then be used to transfer 
configuration information. The bootp/TFTP manager 30 
also controls accesses to bootptab files 32. 

As will be more fully described with respect to FIG. 
3, below, the configuration scripts 12 are used to direct 
map editor 14 and configuration guide 18 in a guided 
configuration of a selected network device 2 6 by guiding 
in the construction of a configuration file for the 
device. Accordingly, turning momentarily to FIG. 2A, the 
configuration scripts 12 used to guide the configuration 
of a selected network device 26 will now be described in 
greater detail. As may now be seen, the configuration 
scripts 12 are comprised of a series of separate scripts 
12-1 through 12-N, one for each type of device which may 
configured by the configuration tool 12. Each script 12- 
1 through 12-N is comprised of an attributes section 34, 
a bitmap section 36, a bitmap menu section 38 and a 
guided configuration section 40. Each of these sections 
34, 36, 38 and 40 is a selectively executable set of 
commands which may be used during configuration of a 
device of the type corresponding to a particular script 
12-1 through 12-N. 

Turning now to FIG. 2B, the attributes section 34 is 
comprised of an icon portion 3 4a, a network entity 
portion 34b, a description portion 34c and a series of 
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connection portions 34d-l through 34d-N. A valid icon 

filename identifying the graphical icon to be associated 

with the device type corresponding to the configuration 

script 12-N is contained in the icon portion 34a. As 

will be more fully described below, this icon will appear 

in a device window of a configuration GUI and can be 

dragged onto a network workspace to add a device of that 

type to a network configuration map. The network entity 

portion 34b provides a unique name for the type of device 

and appears in the device window under the icon. The 

description portion 34c defines a default description for 

the device which pre-populates the dialog box when a 

device type is dragged onto the network workspace. 

Finally^ the connection portions 34d-l though 34d-N 

provides connection statements for the device type. 

Specifically, a connection portion 34d will be provided 

for port, modular slot or other type of connection 

interface for the device type. Each connection statement 

will include a physical name for the port or other type 

of connection interface and the network entity names for 

all other types of devices which may be connected to the 

port. For example, if the network device was a modular 

router having 4 PCI slots, each connectable to ethernet, 

frame relay, PPP and IDSN type entities, and an 

ethernet port connectable to an ethernet entity, the 

attributes section 3 4 could be as set forth in the 

following code: 

: ATTRIBUTES 
ICON ROUTER. ICO 
t NETENTITY "Compaq Router" 

DESCRIPTION "Modular and Fast" 
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CONNECT 
CONNECT 
CONNECT 
CONNECT 



"PCI SLOT 1" 
"PCI SLOT 2" 
"PCI SLOT 3" 
"PCI SLOT 4" 



"Ethernet" "X-25" 

"PPP" "ISDN" 
"Ethernet" "X.25" 

"PPP" "ISDN" 
"Ethernet" "X.25" 

"PPP" "ISDN" 
"Ethernet" "X.25" 
"PPP" "ISDN" 
"Ethernet Port" "Ethernet" 



"Frame Relay" 
"Frame Relay" 
"Frame Relay" 
"Frame Relay" 



CONNECT 

®19 95 Compaq Computer Corporation 

Turning next to FIG. 2C, the bitmap section 36 
defines the "drill down" bitmap which is presented to the 
network administrator upon requesting subsequent 
configuration of a configured network device. The bitmap 
section 36 also defines any necessary overlay bitmaps as 
well as provides the locations of "hot spots" on the 
bitmap. The bitmap is a graphical representation of the 
backplane of the configured device which provides 
connection information for the ports thereof. "Hot 
spots" on the bitmap are paths to additional information 
related to the connected ports for the configured network 
device. 

Bitmap file portion 36a names a valid window bitmap 
format file which will be displayed in its own window 
when the network administrator double clicks on a 
configured network device. For each connected-^port of 
the configured network device, the bitmap section 36 will 
also include a location port portion 36b-I through 36b-N 
which provides the location of the hot spot for the 
connected port on the bitmap. Finally, the bitmap 
section includes an overlay device bitmap file 36c-l 
through 3 6c-x for each type of network device or entity 
which is connectable to the configured network device. 
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Then, if the configured device is connected to that 
particular network entity, the network entity can be 
represented on the bitmap. 

For example, if the bitmap 36 is comprised of a 
bitmap file 36a, port locations 36b-l and 36b-2 and 
overlay device file 36c-l as set forth in the sample code 
below: 

BITMAP "router. bmp" 
LOCATE "Slot 1" 20 4 0 
LOCATE "Port 1" 50 90 70 120 
OVERLAY "Ethernet" "TLAN.B>fP" 
**1995 Compaq Computer Corporation 

The bitmap 36 will include a representation of an 
ethernet-type network entity stored at TLAN*BMP drawn on 
top of the representation of a backplane of a router 
stored at R0UTER.BMP at coordinates 20, 40 if the 
"Ethernet" -type network entity is plugged into "Slot 1". 

The bitmap menu section 38 defines a menu hierarchy 
presented to the user for hot spots, for example, 
connected slots, on the bitmap and the executable 
commands for each item included in a command menu. The 
command menu is displayed when the network administrator 
clicks on a connected slot on the bitmap. The bitmap 
menu section 38 is subdivided into network entity command 
sections 38a-l through 38a-x. Specifically, for each 
network entity for which connection to the device is 
allowed, a corresponding network entity command section 
is provided such that, if that network entity is 
connected to the device, the commands defined in the 
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section will be displayed to the network administrator 
for selective execution thereof. 

The guided configuration section 40 defines the GUIs 
used to guide a user through configuration of a device 
and controls the configuration file to be constructed 
using user responses to the GUIs, As illustrated in FIG, 
2D, the guided configuration section 40 is subdivided 
into a general script command portion 40a and a port 
script command portion 40b-l through 40b-N for each port 
to which the device is connectable. A guided 

configuration script for a Cisco 2514 router is set forth 
in Appendix A by way of example and will be described in 
greater detail with respect to FIGS. 3-D, below . 

Returning now to FIG. IB, the network device 
configuration tool 10 will now be described in greater 
detail. Generally, the map editor 14 controls the 
generation of a map of a network configuration while 
delegating the task of configuring unconfigured devices 
placed on the network configuration map to the 
configuration guide 18. Upon initiation of the 

corif iguration process, the map editor 14 selectively 
retrieves a map file 16, or creates a blank map, for 
editing. To add a device of a selected type to the 
network configuration map, the map editor 14 retrieved 
the corresponding configuration script 12-N from th^ 
configuration scripts 12 and, using the information 
contained in the retrieved configuration script 12-W> 
places an unconfigured device of the selected type on tkd 
network configuration map and appends a name for th^ 
device to the map. The map editor 14 performs all 
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operations in which editing of the network configuration 
map is proposed. For example, if a connection between 
two devices placed on the network configuration map is 
proposed, the map editor 14 reviews the configuration 
scripts 12 for the. devices and, if a connection between 
the two devices is permitted, the map editor 14 completes 
the proposed connection and appends the connection 
information to the network configuration map. 

If a request to configure a device placed on the 
network configuration map is received, the map editor 14 
transfers the name and connection information for the 
device to the configuration guide 18 and instructs the 
configuration guide 18 to perform the requested 
configuration task. For example, if configuration of a 
network device is requested, the configuration guide 18 
will retrieve the configuration script 12-N for that type 
of network device and execute the instructions contained 
in the guided configuration section 40 thereof. Using 
the information provided by the configuration script 12, 
the map editor 14 and input provided by the network 
administrator in response to execution of the 
instructions contained in the guided configuration 
section 40, the configuration guide 18 builds a^ local 
configuration file, associated with the device, for use 
by the network administrator and a corresponding network 
configuration file suitable for upload to the network 
device to enable configuration of the network device. 

Referring next to FIG. 3 , the method for guiding 
configuration of a network device by constructing a 
configuration file for the network device which is the 
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subject of the present invention shall now be described 
in greater detail. It should be clearly understood, 
however, that the illustrated order of steps is purely 
exemplary and should not be construed as limiting the 
scope of the invention. The method commences at step 42 
by launching the network device configuration tool 10 
from a platform such as Windows '95 by selecting an icon 
previously designated as providing a path to the network 
device configuration tool 10. 

Proceeding to step 44, once launched, the network 
device configuration tool 10 generates a configuration 
manager GUI 100 (see FIG. 7 .) which provides a network 
workspace 102 and a device window 104. In the network 
workspace 102, a map comprised of any number of 
interconnected network devices, each having a 
configuration tied thereto, may be produced. The device 
window 104, on the other hand, displays all of the types 
of network devices which may be placed on the network 
workspace 102, Continuing on to step 46, for each type 
of network device for which a configuration script 12-M 
has been prepared and stored in the memory subsystem 6, 
the network device configuration tool 10 places an icon 
representative of the network device type in the device 
type window 104 to indicate to the user which types of 
network devices are configurable by the network device 
configuration tool 10. For example, the device window 
104 illustrated in FIG. 7 includes icons representative 
of a PPP link, a vendor specific modular router, an ISDN- 
type WAN, an Ethernet-type LAN, a non-vendor specific 
computer subsystem, an X.25-type packet-switching WAN, 
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and an ISDN-type WAN which subscribes to frame relay-mode 
service. At step 48, the network device configuration 
tool 10 loads a blank map into the network workspace 102. 
At this stage, the network device configuration tool 10 
has completed loading the configuration manager GUI 100 
and is ready to execute selected commands in response to 
inputs received from the network administrator via the 
user interface 9. 

Proceeding on to step 50 , the network administrator 
selects a command, either from one of the pull-down menus 
listed on the pull-down menu bar 108 or by depressing a 
command button displayed on command button bar 110. The 
menus displayed on the pull-down menu bar 108 are "file*', 
"edit", "network", "window" and "help". By selecting one 
of these menus, a series of commands, each of which 
relates to the selected menu, are displayed. Available 
file commands are "new", "open", "save", "save as", 
"print", "print setup" and "exit". The new command 
clears the network workspace 102 of any network 
configuration map placed thereon. The open command 
allows the network administrator to select a network 
configuration map to be placed on the network workspace 
102. The save and save as commands stores the map placed 
on the network workspace 102 to the memory subsystem 6. 
The print command prints the network configuration map 
placed on network workspace 102, The print setup command 
displays the printer configuration for the computer 
system 10. The exit command closes the network 
configuration tool. 



nm^ 10-40196 



Commands available under the edit menu are "draw 
mode", "move raode"^ ''workspace properties", "edit 
device", "view/configure device", "delete device", "all 
ports connected configuration", "update configuration", 
"retrieve configuration" , "associate configuration" , 
"telnet to this device". The draw mode command allows 
the network administrator to draw connections between 
devices displayed on the network workspace 102. The 
workspace properties command is, in fact, a second pull- 
down menu which allows the network administrator to 
tailor the map placed in the network workspace 102. 
Commands available under the workspace properties menu 
are "view entity name", "view entity description", "view 
entity connections", "view ip addresses", "view ipx 
addresses", all of which add the listed information to 
the display of each device on the map, and the "snap to 
grid" and "view grid", both of which orientate the map to 
a grid. 

The edit device command accesses the configuration 
information associated with a selected network device. 
The view/configure command displays a view of the 
backplane of a selected configured . network device or,,, if 
the selected network device is unconfigured, defaults to 
the configuration dialog set forth in greater detail 
below. The delete device command removes a selected 
network device or entity from the network workspace- The 
all ports configured, update configuration provides 
access to a selected device's configuration file. The 
retrieve configuration file allows the network 
administrator to directly access a configuration file 
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stored in the memory subsystem 6 while the associate 
configuration command permits the network administrator 
to append a configuration file to a device. The telnet 
to the device command initiates an in-band transfer of 
configuration information from the network device 
configuration tool 10 to the network device 26, 

Commands available under the network menu are 
"bootptab maintenance", "enable bootp server", "disable 
bootp server", "enable TFTP server", "disable TFTP 
server" and "view network activity log". All of these 
commands are relate to the exchange of configuration 
information between the network device configuration tool 
10 and the network device 26* More specifically, the 
bootptab maintenance command enables the network 
administrator to review previously constructed bootptab 
files 32. The enable/disable bootp server commands 
control the operation of the computer system 2 on which 
the network device configuration tool 10 operates as a 
bootp server, i.e. is capable of sending and/or receiving 
bootp messages via the bootp/TFTP manager 30 . When 
enabled as a bootp server, the computer system 2 listens 
for bootp requests placed on the network by devices 
requesting configuration information. The enable/disable 
TFTP server commands control operation of the computer 
system 2 on which the network device configuration tool 
10 operates as a TFTP server, i.e, is capable of sending 
and/or receiving TFTP messages via the bootp/TFTP 
interface 30. Finally, the view network activity log 
provides a historical display of exchanges between the 
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network device configuration tool 10 and network devices 
requesting configuration. 

Coimands under the window menu are "arrange" , 
"configuration files" "workspace", "requesting router" 
and "network devices". The arrange comnand is a pull- 
down menu which provides a set of commands which modify 
the appearance of the configuration management GUI 100. 
The configuration files command displays the 
configuration files stored in the memory subsystem. The 
workspace and network device commands respectively move 
the network administrator to the network workspace 102 
and the device window 104. Finally, the requesting 
router command provides a list of network devices 26 
requesting IP addresses and configuration files from the 
network device configuration tool 10. 

The command button bar llO provides immediate 
execution of selected commands available from the pull- 
down menus 108. The commands **iich may be executed from 
the command button bar 110 are new, open, save, print, 
draw mode, move mode, network devices, workspace, 
requesting router, view network activity log and help. 

Proceeding to step 52, the network administrator 
executes the command selected at step 50. For example, 
if the network administrator decides to retrieve an 
existing network configuration map stored in memory, the 
network administrator may click on tbe "open map" command 
button on the command button bar to display a list of map 
files 16 stored in memory and then select a map file to 
be opened. An exemplary network configuration map 106 
which may be stored in memory is illustrated in FIG.fj . 
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The network configuration map 106 is comprised of a 
vendor specific device 112, here, a modular router 
manufactured by Compaq Computer Corporation of Houston, 
Texas, having a first peripheral connection interface (or 
"PCI") slot coupled to a first ethernet-type LAN 114, a 
second PCI slot coupled to a second ethernet-type LAN 
116, a third PCI slot coupled to a frame relay-type WAN 
118 and an ethernet port coupled to a third ethernet-type 
LAN 120. 

Continuing on to step 54, the network administrator 
then decides whether to edit the network configuration 
map 106 displayed in the network workspace 102 • If the 
network administrator decides not to edit the network 
configuration map 106, the method proceeds to step 56 
where the network administrator decides whether to 
execute another command. If so, the method returns to 
step 56. otherwise, the network administrator closes the 
network configuration tool at step 58 to end the method. 

Returning now to step 54, if the network 
administrator decides to go to the network workspace 102 
to edit either the blank map initially loaded into the 
network workspace 102 at step 48 or, if a saved map was 
retrieved from the map files 16 by executing an "open 
file" command at step 52, the retrieved map loaded into 
the network workspace at step 52, the method proceeds to 
step 59 (FIG. 4- ) where the network administrator decides 
whether to edit the map displayed in the network 
workspace 102. If the network administrator decides not 
to edit the map, the method returns to step 56 (FIG. 3 .) • 
If, however, the network administrator decides to edit 
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the configuration network map 106 displayed in the 
network workspace 102 the method proceeds to step 60 
where editing of the map commences. 

At step 60, the network administrator may select a 
device type displayed in device type window 104 and add 
a device of the selected type to the map 106 displayed in 
network workspace 102. Proceeding to step 62, to add a 
device of a type displayed in the device type window 104 
to the network configuration map 106 displayed in the 
network workspace 10 2, the user selects an icon 
representing a desired device type and, using the "drag 
and drop" process, places the icon on the network 
configuration map 106 displayed in the network workspace 
102. For example, using a mouse or other conventional 
pointing device, the user would point to an icon 
representing the desired device type, select the device 
type by holding a leftmost button on the mouse in the 
depressed position, point to the desired position on the 
map and release the button. By doing so, a new device of 
the selected type is added to the network map. For 
example, in FIG. a single network device, i.e., a 

modular router 122 manufacture by Compaq Computer 
corporation, and a pair of network entities , ^i . e. , 
ethernet type LANs 124 and 126 have been added to the 
network configuration map 106- 

Each network device and/or network entity added to 
the network configuration map 106 is associated with a 
corresponding one of the configuration scripts 12-N. 
Accordingly, at step 64, the map editor 14 displays the 
name of the network device or entity contained in the 
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attributes section 3 4 of the corresponding configuration 
script 12-N as the name of the newly added network device 
or entity* For example, the name of the network device 
122 added to the network configuration map 106 is "Compaq 
Router" . 

Upon placing the, as yet unconnected, network device 
122 and entities 124, 126 on the network configuration 
map 106, or if it was decided at step 60 to not add a 
network device or entity to the network configuration map 
106, the method proceeds to step 66 where the network 
administrator decides whether to connect the newly added 
network devices and entities 122, 124 and 126 to other 
network devices or entities. For example, the network 
administrator may decide to connect the Compaq router 122 
to the frame relay-type WAN 118, the ethernet-type LAN 
124 and the ethernet-type LAN 126. if the network 
administrator decides to connect the Compaq router 122 to 
the ethernet-type LAN 124, the method proceeds to step 68 
where the network administrator would select the Compaq 
router 122 by holding a leftmost button on the mouse in 
the depressed position while pointing to the Compaq 
router 122, draw a connection between the Compaq router 
122 and the ethernet-type LAN 124 by repositionijig the 
mouse to point at the ethernet-type LAN 124 while the 
button is depressed and releasing the button to complete 
the connection - 

Continuing on to step 70, the map editor 14 
determines whether the proposed connection is 
permissible. If the proposed connection is permitted, 
the line drawn by the network administrator is completed 
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at step 72. The connection interface(s) for the 
origination device are then placed on the network 
configuration map 106 and the method continues on to step 
74 for further editing of the network configuration map 
106. For example, as shown in FlG.ta, PCI slot 1 of the 
Compaq router 122 has been used to connect the device to 
the ethernet-type LAN 126, PCI slot 2 to connect to the 
frame relay-type WAN 118 and PCI slot 4 to connect to 
the ethernet-type LAN 124. If, however, the proposed 
connection is not permitted, the line drawn by the user 
is deleted at step 76 before continuing on to step 74. 

Returning to step 70, the method by which the map 
editor 14 determines whether the proposed connection is 
permitted will now be described in greater detail. An 
initial determination as to whether the proposed 
connection is permissible is made based upon the contents 
of the attributes section 34 of the configuration scripts 
12-N for the devices placed on the map 106. For example, 
the configuration script for a Cisco 2514 router is set 
forth in the attached appendix. A portion of the 
attributes section of the configuration script contains 
the following code: 

CONNECT "ETHERNETO«» "Ethernet" ^ 
CONNECT "ETHERNETl" "Ethernet" 

CONNECT "SERIALO"' "X.25" "Frame Relay" "PPP" "HDLC" 
CONNECT "SERIALl" "X.25" "Frame Relay" "PPP" "HDLC" 

^'1995 Compag Computer Corporation 

This portion of the configuration script code contains 
considerable connection information for the device. 
Specifically, the device has four connection interfaces 
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two ethernet ports and two serial ports. Furthermore^ 
the two ethernet ports are only connectable to an 
ethernet-type LAN entities device while the two serial 
ports are connectable only to frame relay, PPP and 

HDLC entities. Accordingly, at step 70, the mapper 
compares the list of network device or entity types which 
are connectable for the two devices and/or entities for 
which connection is proposed. If the devices and/or 
entities are connectable, the method proceeds to step 72 
where connection of the two devices and/or continues. 

Turning momentarily to FIG. 6 , the step of 
connecting the two devices and/or entities will now be 
described in greater detail. The method commences at 
step 150 and continues on to step 152 where the 
configuration file for the origination device or entity 
is reviewed to determine if the origination device or 
entity has an available slot which is connectable to the 
destination device or entity and to step 154 where the 
configuration file for the destination device or entity 
is reviewed to determine if the destination device or 
entity has an available slot which is connectable to the 
origination device or entity. If either the origination 
or destination device or entity do not have an available 
slot which is connectable to the other device or entity, 
a determination is made at step 156 that the 
devices/entities cannot be connected. The proposed 
connection is then deleted at step 158 and, continuing on 
to step 166, the method returns to step 72, 

Returning to step 154, if it is determined that both 
the origination and destination devices or entities have 
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available slots, the method proceeds to step 160 where a 
connection interface is selected for the originating 
device and on to step 162 where a connection interface is 
selected for the destination device or entity. At both 
of these steps, the network administrator may select any 
one of a list of available connection interfaces 
overlayed on the network configuration map 106 by the 
network device configuration tool 10. If only one 
connection interface is available for a device or entity, 
however, the map will automatically select the available 
interface and indicate its selection of the connection 
interface to the network administrator. Upon selecting 
connection interfaces for the devices or entities, the 
method proceeds to step 164 where the selected connection 
interface for the device 122 is displayed on the network 
configuration map 106 and on to step 166 for a return to 
step 72, 

Upon either a decision not to connect devices or 
entities at step 66, a completion of a proposed 
connection at step 72 or a deletion of a proposed 
connection at step 76, the method proceeds to step 74 
where the network administrator decides whether to 
configure a device. To initiate configuration^ of a 
selected unconfigured device , the network administrator 
double clicks on the device to be configured. At step 73 
) the configuration guide 18 retrieves the guided 
configuration section 40 from the configuration script 
12-N for the type of device to be configured and, 
proceeding to step 80, executes the script commands 
contained in the general script commands portion 40a of 
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the guided configuration section 40, in turn, the 
execution of the script commands causes a series of 
questions to be asked of the network administrator, the 
answers to which are used to construct a configuration 
file. For example, if the script commands set forth in 
the guided configuration section of the configuration 
script set forth in Appendix A were executed during 
configuration of a Cisco 2514 router, the network 
administrator would be asked to name the router, indicate 
whether to configure internet protocol (or "IP") for the 
router, indicate which IP routing protocol should be used 
for the router, whether to configure IPX for the router, 
indicate whether the router should be password protected, 
choose a password for the router, indicate whether the 
configuration mode for the router should be password 
protected and choose a password for the configuration 
mode , 

Proceeding to step 82, the configuration guide 18 
determines whether any ports of the device being 
configured are connected to a second device or entity. 
If any of the ports are connected, the method proceeds to 
step 8 4 where the configuration guide IS executes the 
script commands for the connected ports. For example, if 
serial port 1 of a Cisco router 2514 was connected to a 
WAN, the configuration guide 18 would execute the script 
commands set forth in seriall portion of the script 
commands set forth in Appendix A. Thus, in this example, 
the network administrator would be asked whether the 
serial port should be configured, the IP address and mask 
for the port, the IPX network number, whether the port 
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should be configured for frame relay, the type of 
connector being used for the port, the local data link 
connection identifier (or "DLCI"), the Committed 
Information Rate (or "CIR»«) and the Excess Information 
Rate (or "EIR") for the port and whether to use 
coiapression. 

The configuration guide 18 collects the information 
necessary to configure the device by engaging the network 
administrator in a dialog during which the configuration 
guide 18 generates a series of GUIs, each of which 
displays a request for information and provides areas in 
which the requested information may be inputted and 
buttons for guiding the network administrator through the 
dialogue. By way of example, an IP address GUI 200 is 
illustrated in FIG.3 . The network administrator may 
input the IP address and mask for the indicated slot and 
device by respectively entering the IP address and mask 
in areas 202 and 204. The network administrator may also 
review a prior GUI in the dialogue by depressing button 
206, proceed to the next GUI in the dialogue by 
depressing button 208, request help by depressing button 
2iaor exit the configuration dialog by depressing button 

212. ^ 

Upon successful execution of the script commands for 
the connected ports at step 84, or if it was determined 
at step 82 that no ports are connected for the device 
being configured, the configuration dialog is completed 
at step 86 and, at step 88, the information provided by 
the network administrator during the dialogue is used to 
construct a local configuration file 20 for the device. 
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If desired, the network administrator may view the local 
configuration file 20 constructed during this process at 
step 90, directly edit any of the configuration commands 
contained therein at step 92 before saving the 
constructed local configuration file 20 to the memory 
subsystem and associating it with the device. Selected 
portions of the configuration information contained in 
the local configuration file 20 may be displayed on the 
network configuration map 106. For example, FIG. f (7 
displays the IP address and mask for PCI slot 1 of the 
Compaq router 122 which was input by the network 
administrator during configuration of the device. The 
network configuration map 106 may also include a 
indicator 128, for example, a loop surrounding a device, 
which indicates that a device has been configured. 

Having successfully constructed a local 
configuration file 20 and associated it with the device 
being configured, the method proceeds to step 96 (FIG. 
4-) where the network administrator decides whether to 
upload the configuration file to the device. rf upload 
is selected, the method proceeds to step 97 where the 
constructed configuration file is uploaded to the network 
device 26. Various mechanisms may be used to upload a 
constructed configuration file to the network device 26. 
For example, in many circumstances, an in-band transfer 
of the configuration file via telnet may be used. in 
other circumstances, other mechanisms more fully 
described below may be necessary to transfer 
configuration information to the network device 26. 
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While constructing a local configuration file for a 
device, the network device configuration tool 10 also 
constructs a bootptab file for the device. The bootptab 
file is particularly useful in those situations where the 
network administrator decides not to upload the 
configuration file upon completing the construction 
thereof, for example, if the network device is 
unconnected, powered down or otherwise unavailable- A 
bootptab file for a device contains the serial number for 
the device to be configured, an IP address to assign to 
the device to be configured and the configuration file to 
be uploaded to the device. As will be more fully 
described with respect to FIGS.ii. below, the bootptab 
file provides information necessary for unattended remote 
configuration of network devices as they are connected to 
the network. 

Returning now to FIG. 4: . , after completing upload of 
the configuration file at step 97, or if the network 
administrator decided at step 96 not to upload the 
configuration file, the method proceeds to step 98 where 
the network administrator decides whether to perform 
subsequent configuration on a device on the network 
configuration map 106. If subsequent configuration of a 
device is selected, the method proceeds to step 99 where 
subsequent configuration of a selected device is 
performed from a backplane bitmap of the selected device. 
To select a device for subsequent configuration, the 
network administrator double clicks on a configured 
device included on the network configuration map 106* By 
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doing so, a bitmap of the backplane of the selected 
configured device is displayed. 

FIG.tj illustrates a backplane bitmap 220 for the 
Compaq router 122 of FIG.jO . As may now be seen, the 
various connection interfaces used to connect the router 
122 to network entities, as well as unconnected 
connection interfaces, are graphically displayed on the 
backplane bitmap 220 using the information contained in 
the bitmap section 36 of the configuration script 12-M 
and the local configuration file 20 for the Compaq router 
122. Specifically, for the Compaq router 122, PCI slot 
1 has been used to provide a first ethernet connection 
222, PCI slot 2, an HSSI connection 224 and PCI slot 4, 
a second ethernet 226. PCI slot 3, however, remains 
unconnected. From the backplane bitmap 22 0, the network 
administrator may view the settings for a port by double 
clicking on a selected port or, by depressing the right 
mouse button, bring up a pull down menu of commands 
contained in the network entity commands section 38a-x of 
the bitmap menu 3 8 for the network entity connected to 
the selected port and select any of the configuration 
commands listed on the pull down menu for execution. 

After completing subsequent configuration of the 
device at step 99, or if the network administrator 
decided at step 98 not to perform subsequent 
configuration, the method returns to step 56 (FIG. 3 ). 

Turning next to FIG.(| , a method of transmitting 
configuration information to a network device 26 in 
accordance with the teachings of the present invention 
shall now be described in greater detail. The method 
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commences at step 250 by launching the network device 
configuration tool 10. As previously stated with respect 
to FIG. 3. , launch of the network device configuration 
tool 10 initiates the generation of the configuration 
manager GUI 100, In addition, launch of the network 
device configuration tool 10 initiates listening, by the 
network device configuration tool 10 at step 252, for the 
presence of unconfigured network devices 26 on the 
network. 

Proceeding to step 254, the network device 
configuration tool 10 will detect bootp packets 
transmitted on the network and determine if the bootp 
packet was issued by a device requesting configuration 
information from the network device configuration tool 
10* More specifically, if an unconfigured network device 
26 powers up on the network, the unconfigured network 
device 26 will periodically issue a bootp packet which 
contains a medium access code (or "MAC") address for the 
device and a code which indicates that the device is 
requesting configuration information. For example, the 
code may be placed in the vendor specific field of the 
bootp packet. If a detected bootp packet does not 
contain a request for configuration information^ the 
method returns to step 252 where the configuration tool 
continues to listen for bootp packets. 

If, however, the network device configuration tool 
10 determines at step 256 that the issuing device is 
requesting configuration information, for example, by 
matching a request code held by the network device 
configuration tool 10 with a corresponding code contained 
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in the detected bootp packet, the method proceeds to step 

258 where the network device configuration tool 10 will 

determine if the device requesting configuration 

information has a corresponding bootptab file 32 and if 

the description of the device requesting configuration 

information matches the device drawn on the network 

configuration map 106. 

In order to determine whether the device requesting 

configuration information has a corresponding bootptab 

file 32 and if the description of the device matches the 

device drawn on the network configuration map, the 

attributes section 3 4 must be modified to include two 

additional portions — bootpid and subdeviceid. The 

bootpid portion contains a number unique to a particular 

device type and model number. The subdeviceid identifies 

the type of devices installed in the device. For 

example, if the network device was a modular router 

having 4 PCI slots, each connectable to ethernet, X.25, 

frame relay, PPP and IDSN type entities, and an ethernet 

port connectable to an ethernet entity with a ThunderLan 

board connectable to ethernet entities, a W-Adapter 

connectable to X.25, frame relay and PPP entities and a 

Basic Rate ISDN Board connectable to ISDN entities 

installed therein, the attributes section 34 could be as 

set forth in the following code: 

: ATTRIBUTES 
ICON ROUTER. ICO 
NETENTITY "Compaq Router" 
DESCRIPTION "Modular and Fast" 

CONNECT "PCI SLOT 1" "Ethernet" "X.25" "Frame Relay" 

"PPP" "ISDN" 

CONNECT "PCI SLOT 2" "Ethernet" "X.25" "Frame Relay" 
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iipppii "ISDN" 

CONNECT "PCI SLOT 3" "Ethernet" "X,25" "Frame Relay" 

tipppii "ISDN" 

CONNECT "PCI SLOT 4" "Ethernet" "X.25" "Frame Relay" 

iipppii "ISDN" 
CONNECT "Ethernet Port" "Ethernet" 

bootpid 103 

subdeviceid 11 "ThunderLan board" "Ethernet" 
subdeviceid 12 "W-Adapter" "X,25" *2 "Frame Relay" 
*2 "PPP" *2 

subdeviceid 13 "Basic Rate ISDN Board" "ISDN" 
^^199 5 Compaq Computer Corporation 

The guided configuration section would be similarly 
modified to include an additional command script portion 
which, upon execution thereof, will issue any additional 
requests for information, for example, installed devices, 
necessary to construct the bootptab file described herein 
such that a determination as to whether the description 
of the device requesting configuration matches the device 
drawn on the network configuration map 106. 

Proceeding to step 260, if the device requesting 
configuration has a matching bootptab file, i*e,, the 
bootptab file has a bootpid which matches the serial 
number of a device having a bootptab file and if the 
devices installed in the device requesting configuration 
match the devices identified in the subdeviceid portion 
of the configuration file for the matching bootptab file, 
the network device configuration tool 10 issues a bootp 
reply at step 260 • The bootp reply contains the filename 
which matches the configuration file described in the 
matching bootptab file. Using the filename contained in 
the bootp reply, at step 262, the device requesting 
configuration may issue a TFTP request for configuration 
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information to the network device configuration tool 10 
which identifies the configuration file containing its 
configuration information. 

Continuing on to step 264, in response to the TFTP 
request containing the filename of a configuration file 
issued by the device requesting configuration, the 
network device configuration tool 10 responds by issuing 
the requested configuration file to the device. At step 
266, the unconfigured network device configures itself 
using the information contained in the configuration file 
transmitted thereto by the network device configuration 
tool 10 and, at step 268, the method ends. 

Returning to step 258, if the device requesting 
configuration does not have a matching bootptab file, the 
method proceeds to step 270 where the network device 
configuration tool 10 generates a pop-up requesting 
device GUI 300 which overlays a portion of the 
configuration manager GUI lOO, A requesting device GUI 
300 is illustrated in FIG J2 • As illustrated herein, the 
requesting device GUT 3 00 includes an icon representing 
the unconfigured network device 302 requesting 
configuration. 

Proceeding to step 272, the network administrator 
may select one of two options to configure the device 
requesting configuration. If the network administrator 
decides that the device 302 is a new device, the 
requesting device may be dropped onto the network 
workspace 102, thereby adding the requesting device to 
the network configuration map 106 as an unconnected 
device. Proceeding on to step 274, the method would 
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return to step 64 (FIG. 4 ) wherein the previously 
discussed process of constructing a configuration file 
and uploading the configuration file to the unconfigured 
network device may be completed to configure the device 
requesting configuration. 

Returning to step 272 and, now proceeding to step 
276, the network administrator may instead opt to drop 
the device 302 requesting configuration onto an existing 
device, for example, router 112, already included on the 
network configuration map 106. By dropping the device 
302 requesting configuration onto an existing device on 
the network configuration nap 106, the network 
administrator is indicating that the device 302 
requesting configuration is the same device that is 
already on the network configuration map 106 but, due to 
a difference between the description of the device 302 in 
the bootptab and the description of the device 112 
contained in the corresponding configuration file, the 
network device configuration tool 10 is unable to 
recognize that the two are the same device. 

Proceeding on to step 278, the network device 
configuration tool 10 would reconcile the configuration 
file and the bootptab file for the device. If the two 
are irreconcilable, the method terminates at step 2 80. 
If the two can be reconciled, the configuration file is 
revised appropriately at step 282 and the method then 
returns to step 264 so that the network device 
configuration tool 10 may issue the revised configuration 
file to the device 302 requesting configuration in the 
manner previously described. To reconcile the device 302 
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requesting configuration and an existing device such as 
the router 112, the network device configuration tool 10 
reviews the devices installed on the device requesting 
configuration match the devices installed. If the 
Installed devices match, then the configuration file is 
modified using the contents of the bootptab file. The 
method then proceeds to step 264 so that the network 
device configuration tool lO may issue the revised 
configuration file to the device 302 requesting 
configuration* 

Thus, there has been described and illustrated 
herein a configuration manager for network devices and an 
associated method of providing configuration information 
to a network device. However, those skilled in the art 
will recognize that many modifications and variations 
besides those specifically mentioned may be made in the 
techniques described herein without departing 
substantially from the concept of the present invention. 
Accordingly, it should be clearly understood that the 
form of the invention described herein is exemplary only 
and is not intended as a limitation on the scope of the 
invention. 

4. Brief Description of Drawin^s^ 

FIG. lA is a simplified block diagram of a computer 
system on which a network device configuration tool may 
be installed; 

FIG. IB is a block diagram of a network device 
configuration tool constructed in accordance with the 
teachings of the present invention; 

FIG. 2A is a block diagram of a configuration 
scripts portion of the network device configuration tool 
of FIG. l; 

FIG. 2B is an expanded block diagram of an 
attributes section of a configuration script of FIG- 2A; 
FIG. 2C is an expanded block diagram of a bitmap 
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section of a configuration script of FIG. 2A; 

FIG. 2D is an expanded block diagram of a bitmap 
menu section of a configuration script of FIG- 2A; 

FIG. 2E is an expanded block diagram of a guided 
configuration section of a configuration script of FIG. 
2A; 

FIG. 3 is a flow chart of a method for guiding 
configuration of a network device in accordance with the 
teachings of the present invention; 

FIG. 4- is a flow chart of a map edit section of the 

flow chart of FIG. 3 .; 

FIG. 5" is a flow chart of a guided configuration 
subsection of the flow chart of FIG. 3B; 

FIG. 6 is a flow chart of a method for determining 
whether a pair of network devices are connectable; 

FIG. T illustrates a configuration manager GUI for 
constructing a map of configured network devices with a 
preconstructed network configuration map in a network 
workspace portion thereof; 

FIG. t Illustrates an exemplary guided configuration 
GUI for constructing a configuration script for a network 
device; 

FIG. illustrates a backplane bitmap for a 

configured network device; 

FIG. 10 illustrates the configuration manager GUI of 
FIG. tj with a preconstructed network configuration map 
modified to include newly added and configured devices 
thereon; 

FIG. i/ is a flowchart of a method of configuring a 
remote network device in accordance with another aspect 
of the present invention; and 

FIG. 1 2. illustrates a pop-up bootP GUI in which an 
unconfigured network device is requesting configuration 
information. 



^mW' 10-40196 



APPENDIX "A" 

File: 2514. DEV 

: ATTRIBUTES 
ICON ROUTER. ICO 
NETENTITY "Cisco 2514" 
DESCRIPTION "Cisco lOS" 

CONNECT "ETHERNETO" "Ethernet" 

CONNECT "ETHERNETl" "Ethernet" 

CONNECT "SERIALO" "X.25" "Frame Relay" "ppp»' "HDLC« 

CONNECT "SERIALl" "X.25" "Frame Relay" "ppp" "HDLC" 

:guided_config 

use 2514vars.use 
frame 

askstring routername "What do you want to name this 
router?" minlen 2 maxlen 20 

savefilenarae $routername "-confg" 
addconfig "hostname " $routername 

frame 

radio configip "Do you want to configure IP on this 
router?" "Yes" "No" 

if $configip = "Yes" then 
frame 

radio routeprot "what IP routing 
protocol do you want to use?" 
"RIP" "IGRP" 

addconfig " 1" 

addconfig " 1 IP routing protocol to 

use" 

addconfig " I " 

addconfig "router " $routepr^t 
addconfig " ! " 

endif 
frame 

radio configipx "Do you want to configure IPX on 
this router?" "Yes" "No" 

if 5configipix = "Yes" then 

addconfig " 1 " 

addconfig " ! Enable IPX routing" 
addconfig " !" 
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addconfig "ipx routing" 

addconfig " I" 

frame 

radio yesno "Do you want password 
protect configuration mode?" 
"Ves" "No" 

if $yesno = "Yes" then 

askpass enablepassword 

"Enter password for 

conf iquration mode" minlen 5 maxlen 20 

addconfig " I" 

addconfig "enable 

password " Spassword 

addconfig " 1" 

endif 

endif 
frame 

addconfig " i" 

addconfig "no ip domain- lookup" 
addconfig " 1" 

;ETHERNETO 

frame 

assign portname "EthernetO" 
use 2 514eth.use 



; ETHERNETl 



frame 

assign portname "Ethernetl" 
use 2 514eth.use 



;SERIALO 



frame 

assign portname "SERIALO" 
use 2514wan.use 



;SERIAL1 



frame 

assign portname "SERIALl" 
use 2514wan.use 
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2514.bmp 



"ETHERNETO" 
" ETHERNET 1" 
"SERIALO" 
"SERIALl " 



; BITMAP 
bitmap 

locate 
locate 
locate 
locate 

:BITMAP_MENU 

; Ethernet 

menu "Something" 

menuitem "Pick me" 

define string 80 

askstring string "Enter something' 

addconfig "you entered " $strinq 
menuend ^ 

;SerialO 

menu "No items available yet" 

; PROMPTS 
"Password; " 
"-More-" 
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69 


87 


79 


110 


69 


141 


79 


250 


64 


302 


82 


326 


64 


377 


82 



File: 2514vars.use 

t25lli?*)^^ ^° ""^^ "^^^ ^^^"""^ ^^^^ config scripts 



define configlp 3 

define configipx 3 

define routeprot 4 

define password 30 
define enablepassword 30 

define ipaddress 15 

define ipmask 15 

define ipxaddress 20 

define ipxencap 15 

define Ipsz so 

define portname 10 

define yesno 3 

define frconnector 10 
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define 
define 
define 
define 
define 
define 
define 
define 
define 
define 
define 



frdici 
frcir 
f reir 

frportspeed 

pppmtu 

pppauth 

pppcompress 

ppplapb 

ppptacacs 

pppconnector 

routername 



3 
4 
4 
4 
5 
4 

10 
3 
3 
5 

30 



File: 2514eth-use 

assign ipsz "Do you want to configure " $portname 



radio yesno $lps2 "Yes" "No" 
if $yesno = "Yes" then 

addconfig " I" $Sportname "configuration 

coiBinands" 



addconfig " 1" 

addconfig "interface " $portnaine 
addconfig " 1" 

if $configip "Yes" then 

frame 

getip ipaddress ipmask 

askip ipaddress ipmask "Enter IP network 



addconfig " !" 

addconfig " ! IP related commands"'" 
addconfig " I" 

addconfig "ip address " $ipaddress " " 



ito It 



that interface is plugged 
into" 



$ ipmask 



addconfig " I" 

assignip $ipaddress $ipnask 



endif 



if $configipx « 



"Yes" then 



if^ggip 10-40196 

frame 

getipx ipxaddress 

askstring ipxaddress "Enter IPX network 
number for this interface" networK 
hex maxlen 8 

frame 

^ radio ipxencap "What type of ipx 

ethernet encapsulation should be 
used?" "ARPA" "Novel l-Ether" "SAP" "SNAP" 
addconf ig " » " 

addconfig " i ipx related commands" 
addconfig " 1" 

addconfig "ipx network " $ipxaddress 
addconfig "ipx encap " $ipxencap 
addconfig " I " 
assignipx $ ipxaddress 

endif 

endif 
File: 2514wan.use 

f,7» ^Psz "Do you want to configure " $portname 

radio yesno $lpsz "Ves" "No" 

if $yesno = "Yes" then 

addconfig " 1" 
conouands" ^'''^^^"^^^ " " ^Portname " configuration 

addconfig "interface " $portname 
addconfig " !" 

if $configip = "Yes" then 
frame 

assign Ipsz "Enter IP address for " $portname 
askip ipaddress ipmask $lpsz 
addconfig " ! " 

addconfig "! ip related commands" 
addconfig " 1 " 

endif "iP address " S ipaddress " " §ipmask 

if Sconfigipx = "Yes" then 
frame 
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assign lps2 "Enter IPX network number for " 

$portnaTne ^ « 

askstring ipxaddress $lpsz hex maxlen 8 

addconfig " i" 

addconfig " 1 IPX related coinmands" 
addconfig " i" . ^ 

addconfig "novell address " Sipxaddress 

addconfig " 1" 

endif 

if $connected = "Frame Relay" then 

frame ^ . ^ 

assign Ipsz "Would you like to configure Frame 

Relay for " 
$portnaiiie 

assign yesno "Yes" 

radio yesno $lpsz "Yes" "No" 

if $yesno - "Yes" then 

addconfig " i" 

radio yesno $lps2 "Yes" "No" 
if $yesno = "Yes" then 

addconfig " i" . ^ 

addconfig " 1 Set Encapsulataon to 

Frame Relay" . ^ in 

addconfig "encapsulation frame-relay" 

^ radio frconnector "What connector 

type are you using?" "RS-2 32" "V.3 5" 

askstring frdlci "What is your local 

DLCI" MIN 16 MAX 996 

# set DLCI command 

assign Ipsz "What is " $portnarae 
"Physical Port Line Speed (Kbps)" ' 

askstring frportspeea >lpsz MxN i.^ 

MAX 2048 

# set port speed comraana 

assign Ipsz "What is the Committed 
Information Rate (CIR) 

for " $portname . , ^ 

askstring frcir $lpsz MIN 1*2 MAX 

2048 

# set CIR command 
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^ . ^. assign Ipsz "What is the Excess 

Information Rate (EIR) for * 
Sportname »?" 

^^^^ askstring freir $lps2 MIN 1.2 MAX 

# formula goes here 

# set EIR command 

^s«iio yesno "Do you want to use 
compression?" "Yes" "No" 

# if goes here 

# compression command 
MOTHER PARAMETERS to sot Csome under advanced button) 
Ffrportspeed 

#frcir 

#frier 

#frremname 

#frconnrtr 

#frcompress 

#frnettype 

#frmaxframe 

# f r congmonper 

#frmeasint 

#frlit 

#frpvt 

/ffrfsef 

#fret 

#frcet 

#frclocking 

#fremulate 

#fremulate 

rffrlinestate 

#map 

, „^ ^ display "<more frame relay questions 

would normally follow>" 

endlf 

else _^ 
if $connected = "ppp" then 

frame 

ux>o ., ^ assign Ipsz "Would you like to configure 

PPP for " Sportname "?" 

assign yesno "Yes" 

radio yesno Slpsz "Yes" "No" 

if Syesno - "yes" then 

# Set defaults 



CS2) 



10-40196 



pppti 



assign ppmtu "1500" 
assign pppauth "CHAP" 
assign pppcompress "Stacker" 
assign ppplapb "No" 
assign ppptacacs "No" 

addconfig " I" 

addconfig " 1 Set Encapsulation to 

addconfig "encapsulation ppp" 

if radio pppconnector "What connector type 

are you using?" "RS-232" 

"V.35" 

frame 

radio pppauth "What authentication 
protocol are you using?" 
"PAP" "CHAP" "Off" 

if $pppauth <> "Off" then 
addconfig " 1" 

addconfig " i PPP Authorization 

related 
commands " 

addconfig " 1" 

addconfig "no PPP 

authen t i cation " 

end if 

end if 
frame 

radio pppcompress "What compression method 

are you using?" 
"Predictor" "Stacker" "Off" 

if $pppcompress <> "Off" then ^ 
addconfig " i" 

addconfig " 1 PPP Compression related 

commands" 

addconfig "1" 

addconfig "PPP compress 

Spppcompress 

else 

if Spppcompress = "Off" then 
addconfig "1" 

addconfig " I PPP Compression 

related commands" 
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addconfig " !" 

addconfig "no ppp compression" 

endif 

endif 
frame 

radio ppplapb "Use LAPB with PPP for 
reliable link?" "Yes" 
"No" 

if $ppplapb = "Yes" then 
addconfig " ! " 

addconfig " I ppp LAPB with PPP for 
reliable link related commands" 

addconfig " 1 " 

addconfig "ppp reliable-link" 

else 

addconfig " I" 

addconfig " i ppp LAPB with PPP for 

reliable link 
related commands" 

addconfig " 1" 

addconfig "no ppp re liable- link" 

endif 
frame 

radio ppptacacs "Use TACACS to verify PPP 
authentication?" 
"Yes" "No" 

if $ppptacacs = "Yes" then 
addconfig " ! 

addconfig " I Use TACACS to verify 

PPP authentication 

addconfig "ppp use-tacacs" 

else 

addconfig " I " 

addconfig " i Use TACACS to -verify 

PPP authentication" 

addconfig " 1" 

addconfig "no ppp use-tacacs" 

endif 

frame 

assign lps2 "What is the Maximum 
Transmission Unit for " 
Sportnarae "?" 
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askstring pppiatu $lpsz MIM 64 MAX 

4096 

addconfig " 1 

addconfig " I Set Maximum 

Transmission Unit" 

addconfig "mtu " $pppintu 
addconfig "ip mtu " Spppmtu 

endif 

else 

display $portnaiiie " is connected to a " 
$connected " network" 

display "appropriate guided configuration 
commands would appear here" 
endif 

endif 

®1995 Compaq Computer Corporation 
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1. Abstract 

A configuration manager for configuring a network 
device remotely coupled thereto and an associated 
computer-implemented method for configuring the network 
device. The configuration manager includes a 

configuration script stored in a memory subsystem of a 
computer system and first and second software modules 
respectively executable by a processor subsystem of the 
computer system. The configuration script contains a 
series of executable instructions for constructing a 
configuration file and a bootptab file for a first 
specified type of network device. By executing the 
instructions contained in the configuration script, the 
first software module may construct a configuration file 
suitable for upload to a network device and a bootptab 
file suitable for identifying the network device. 
Configuration requests issued by the network device are 
processed by the second software module by identifying 
the requesting network device using the constructed 
bootptab file and configuring the requesting network 
device by uploading the constructed configuration file 
thereto. 

2. Representative Drawing 

F i g. 1 
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